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CHAPTER I 
INTRODUCTION 
A. STATEMENT OF THE PROBLEM 
Economic changes of recent years have made plant 
location one of the most important problems of industrial 
management. The ever narrowing spread between selling price 
and cost has given new significance to economics depending 
on location. The persistent rising cost of transportation, 
together with present day demands for service in industry, 
have multiplied the burdens of plant's distance from its raw 
materials and markets. Technological advances in the design 
and adaption of complex industrial machinery has warranted 
deep consideration of the availability of hydroelectric power, 
coal, oil and gas reserves to operate this machinery effic-
iently coupled with the need for a skilled labor supply to 
perform the manual functions of industry. 
This problem has not been confined to the indust-
ries directly affected, but has spread to others from which 
they take materials and supplies or to which they furnish 
goods for further manufacture. Indeed, the question of lo-
cation has permeated all industry to such an extent that those 
proposing new plants are fearful of where to build them, and 
those not contemplating immediate expansion or change are 
seeking enlightment on the comparative merits of their pre-
sent locational situations. 
As the spread between selling price and cost of 
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production has been narrowed by competition, variations in 
the cost of production in plants operated with comparable 
efficiency but in different localities have been emphasized. 
During the past several years increasing numbers of manufact-
urers have been brought fact-to-face with this situation. 
Industries which for years earned satisfactory profits have 
watched their earnings dwindle and their business go to com-
petitors. Inauguration cf the most effective management 
methods have failed to equalize cost differentials, and the 
real trouble has been found to be in adverse conditions of 
location. 
Today, with the shadow of Communistic Doctrines 
blocking the light of peaceful sunshine, industry is making 
a hurried effort to increase productive capacity in order to 
meet growing defense requirements. In some cases greater 
utilization and expansien of present facilities can provide 
for these needs. In other cases new production units must 
be built, and suitable locations for them must be found. 
For these reasons, the subject of plant location 
and the application of plant location factors to specific 
areas subsequent to the relocation or creation of industries 
has commanded new interest. Whereas it was once of little 
practical importance, present day conditions have brought it 
into prominence.* 
*5, pp. 1-3 
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B. Significance of the Study 
The official seal of the City of Worcester, 
Massachusetts, bears the inscription, "Heart of the 
Commonwealth 11 • The significance of such a phrase is quite 
inclusive, for it means that Worcester considers itself 
situated geographically and industrially in the center of 
the State of Massachusetts. This fact illustrates the im-
portant connection between the growth of this industrial city 
from a cluster of log cabin.s on Lake Qumsigamond to its pre-
sent size and diversification of indust·rie s. Today it claims 
the title of being "The largest industrial city in the world 
not located on a navigable waterway''. 
The location problem significance is indicated and 
established by the studied care with which many firms now 
select locations and by the scope of the plant location 
problem. This thesis is being written for those enterprising 
industrialists who undertake a carefUl analysis of the factors 
affecting and influencing the location of industrial plants. 
These factors must of necessity be evaluated and appraised 
in the light of existing circumstance and future trends of 
a particular locality. To say that Worcester is the panacea 
of industrial plant locatipn worries is foolhardy. To say 
that Worcester possesses a rich abundance of the tangible and 
intangible industrial and geographical factors necessary for 
the prosperous and efficient operation of industrial plants 
is the concern of this thesis. 
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Many producers do not possess enough knowledge to 
choose their individual ideal locations scientifically. 
Each makes a rough stab at it, in the light of such facts 
and impressions as he has, and may prosper if he is .lucky. 
Competitive struggle for survival tends to eliminate those 
who choose poor locations, but imperfections of competition 
permit some plants in ill advised locations to persist in-
definately. 
In any ease, trial and error is wasteful because 
it increases the number of liquidations, adjustments, and 
new starts in business and involves chronic underutilization 
of productive capacity throughout the economic system. A 
large measure of informed planning on the part of the business-
man in locating his plant would place him in a better com-
petitive position, and would also be in the interests of 
economic and social efficiency.* 
To the end that erring industrialists of the past 
have fully realized the need for a scientific approach to the 
location of industry, to prevent a repetitious downfall of 
those businessmen who contemplate the relocation or creation 
of the industry, and to bestow upon the City of Worcester 
what rightful attributes it now possesses in the light of 
industrial plant location advantages is also the purpose of 
this th.esis. 
*6, PP• 266-267 
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All branches of human activity have risen above 
the state of empiricism and rule of thumb only as they have 
been able to build upon the accumulated facts of experience 
and the accurate conclusion drawn thererrom. The plant 
location phase of Industrial Management and the application 
of plant location factors to a specific locale is no ex-
ception to this rule. 
Thus, plant location has become in effect a 
scientific study which results in conclusion based, not upon 
simple approximate information or judgement, but, as rar as 
possible, upon basic proven facts. Such facts perrorm a dual 
function to the prospective businessman. Namely he must 
know the facts and secondly the facts must be applied to 
a location. 
When these objectives have been completely surveyed 
and understood, then there is no doubt of the significance 
and importance of the factors influencing the location of 
industrial plants. 
c. A Review of Work Done by Others 
Plant location has been included to a limited 
extent in almost all general books on industrial management 
or organization. The writers of these books have attempted 
to give the readers a general understanding of the problems 
of plant location and the significance of the plant location 
factors involved in the location of industrial plants with-
out any particular application of these factors to a certain 
10 
specific locality. Their contents seem restricted to ex-
planations of the major plant location factors and their 
importance in the problem of evaluating plant sites. How-
ever, they do not attempt by means of an illustrative study 
to prove that the factors they have outlined can be practi-
cally applied to a definite area as an inducement for in-
dustrial location. Too little has been devoted to what may 
be called the "balance of factors '1 that is counter balancing 
and weighing of the advantages in relation to one another 
and of their proportionate application to one area. 
Weber* has gone quite thoroughly into the location 
<§.* theory of industry; and Holmes has written an excellent book 
on plant location. More recent works include a book by 
**·~ ~~** Dennison and another by Hoover. In addition there 
have been numerous magazine articles dealing with one phase 
or another on the subject. However no work of any importance 
has been undertaken in this regard in applying these factors 
to the City of Worcester, Massachusetts. 
Government agencies directly associated with the 
United States Department of Commerce and private facilitating 
organizations such as the Chamber of Commerce in various 
cities have undertaken extensive research and development 
* 
12 
** 
5 
-rr*-3c- 3 
~H~~~* 6 
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programs in an attempt to aid prospective industrialists 
to locate in certain cities or counties. Statistical 
abstracts have been accumulated and prepared for the rel-
ative comparison of industrial areas. These facilitating 
agencies have performed surveys to attract various industries 
to specific geographical parts of the country; those parts 
which are most logical for the various business enterprizes. 
Although these government and private agencies 
have been organized to facilitate businessme-n in their 
location of industrial plants within a specif~c city they 
have not attempted to correlate the theoretical aspects of 
plant location factors and arrive at a practical application 
and conclusion of the advantages possessed by a certain city 
in the light of these theoretical facts. 
D. Methods of Approach 
Plant location factors as applied to a specific 
city require basic background material. In plant location 
the major portion of background material is the study of 
the plant location factors which includes an explanation of 
the various factors and the reasons for their importance in 
the plant location problem. As has been divided in this 
thesis, the background material includes two subdivisions 
namely geographical and industrial factors of plant location, 
each group of which will be considered in a separate chapter. 
Having established and presented this background 
material to the reader, the application of these theoretical 
12 
plant location factors will be applied to a specific local-
ity, namely Worcester, Massachusetts with comparative merit 
given to each factor in practically applying it to Worcester. 
This section of the thesis will be perhaps the most interest-
ing to the reader as well as most useful since it will pract-
ically demonstrate to him what the City of Worcester possesses 
in the way of advantageous plant location factors. 
The third phase of this thesis will be an individ-
ual approach to the growth of one selected industry in 
Worcester, that being, the Norton Company. The approach 
will be a case study method in an effort to determine the 
reasons why this industry located in Worcester and what 
competitive benefits have accrued this industry because of 
its present location. 
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CHAPTER II 
Geographical Factors Influencing the Location of 
Industrial Plants 
As previously expressed 'in the introduction to 
this thesis, plant location factors as applied to a specific 
city require background material. This background material 
is inher_ent to the successful appraisal of a specific locale 
in the evaluation of the area's potentiality for plant 
location for two reasons: 
1. In order to appraise an area in the light of 
· various factors it is of necessity to know what the factors 
consist of in themselves i.e. what is the essence of a parti-
cular factor, what is meant by a particular factor and what 
does it constitute? 
2. Secondly it is necessary for the reader to know 
why a particular factor is of importance. Why could not 
this factor be completely dispensed with? For this parti-
cular reason this thesis will develop all important factors 
associated with plant location namely the geographical and 
industrial factors. It is apparent that not all factors 
are applicable to all industries, that one industry may 
need only to consider a few factors in its attempt to locate 
or relocate, that another may need to appraise several fac-
tors, only rarely would one industry need to consider all 
factors stated in the suceeding two chapters. All of the 
factors will be considered generally even though in practice 
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they might best be segregated into those ractors which 
influence the selection of the general location area and 
those factors which are used in selecting the speciric site 
within the general location area. The author has included 
all important facto::rs so that ruture management in its 
desire to locate, no matter how small or large the enter-
prise may be, will have adequate and surficient knowledge 
of industrial plant location factors and their application 
to a specific area. Furthermore it is hoped that this thesis 
will reveal to its readers the existing and potential ad-
vantageous features of Worcester, Mass. as a location for 
industries. 
Before entering a study of the various factors 
of plant locations, it may be wise to consider the de-
finition of a plant location factor as given by Alfred Weber: 
"By locational factor we mean an advantage 
which is gained when an economic activity 
takes place at a particular point or at 
several such points rather than elsewhere. 
An advantage is a saving of cost, i.e., a 
possibility for the industry to produce at 
this point a certain product at less cost 
than elsewhere, to accomplish the entire 
productive and distributive process of a 
certain industrial product cheaper at one 
place than at another".* 
A. Nearness to Location of Productive Materials 
A controlling geographic factor in the location 
of industrial plants is the nearness to the place where the 
productive materials are produced when the materials are 
*12, p.l8 
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perishable, bulky, or low in value and are changed by the 
manufacturing process t@ a less perishable or less bulky 
product. Examples of industries that make the product less 
perishable are fish and oyster processing, fish canning, fruit 
and vegetable canning, and plants for the quick freezing of 
food. Industries that make the product less bulky are meat 
packing, lumbering, and ore refining. In these industries 
nearness to raw materials is the most important factor. The 
materials may be carried through the first manufacturing pro-
cess near the source and transhipped for further processing 
near the consumer. Lumber and metals are examples. 
For some companies, nearness to the source of 
raw materials means nearness ~o the fabricating plant which 
supplies finished parts. Although the parts may not be 
perishable and are easily shipped, nearness to the source 
of supply is an advantage in reducing the time required in 
r' 
shipping the parts, in permitting the purchaser to confer 
·' 
with the vendor as to prices and specifications, and 
possibly to permit deliveries . to be made by truck. 
Wnen the location of productive materials is a 
primary factor in considering plant location the following 
questions must be considered: (1) In what volume are the 
production materials available? i.e. estimated quantity and 
annual production. (2) What is the quality of each pro-
duction material? l. e. grade, physical and chemical analysis. 
(3) How accessible are the available materials? i.e. cost, 
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rate of production and deliveries, a comparison of costs 
with those prevailing on material from other sources. 
B. Industrial Power and Fuel Resources. 
New techniques ~f energy utilization and trans-
mission always affect the location patterns of at least 
some industries. Not only are cost of energy lowered, but 
newer forms have been generally more transportable than 
the old and either more or less adaptable to the needs of 
small users. Thus the whole pattern of costs with reference 
to location and scale is changed for each industry. 
Although the consumption of energy in production has rapidly 
increased, energy sources have not necessarily become a 
more important factor of location. 
Although fuel and power are important costs to 
factories requiring a great deal of power, this factor is 
of decreasing importance. Electrical power costs have been 
decreasing because of the development of more economical 
methods of generation and transmission. The development of 
cheap electric power has been a significant cause of the 
decentralization of industry throughout the United States. 
The dependability of the power supply is exceedingly im-
portant for some industries, particularly those which pro-
cess perishable materials. However, no two new develop-
ments in energy have had quite the same effect on the 
overall locational pattern. 
The proximity of the sources of power and fuel 
such as coal mines, oil fields, pipe lines and natural gas 
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is one of the primary considerations in this question. 
Other important considerations related to power and fuel 
resources are the cost of transportation from the source, 
the industrial rates in the area and the public utility 
service available and the dependability of the supply. 
c. Water Supply 
Important aspects to be considered of the water 
supply in a particular locality are gallons per minute that 
the supply can be furnished, minimum stream flow and the 
ground water level, the minimum availability and its dur-
ation, seasonal fluctuations and trends in the supply of 
water. Further considerations would embrace the quality 
of the water consisting of its chemical analysis, the 
temperature of the water and the nature of its source. 
The above considerations embrace a meaningful 
purpose for those industries that generate large amounts 
of heat and use water for cooling as well as for other 
purposes. In some sections of the United States, a 
shortage of water threatens to limit industrial develop-
ment. Most states have passed laws to prevent the pollution 
of their streams but the possibility ·of pollution by steel 
mills, soap factories and other plants should not be over-
looked. Chemical tests of water may not be dependable 
unless several tests are made at different times for the 
composition of water in stream varies with flood or low-
water conditions and high or low tide. Some companies 
purify the water when it is removed from a river for use 
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and purify it again before it is emptied back into the 
river. Industries must consider the site within an area 
they choose in relation to water mains accessible to their 
plant or the building they rent. Cost of tapping water 
lines can result in high initial expense to a manufacturer 
if he is required to dig trenches and purchase and lay pipe 
for any considerable distance. 
The final consideration in the factor of water 
supply is the existing industrial rate in the locality 
under consideration. 
D. Climatic Conditions 
The importance of climate in industrial location 
problems is suggested by the increasing recognition accorded 
to it as an influence on health, comfort, physical vigor, 
and mental activity. 
The effect of climate has been modified in many 
industries by artificial means. The Simonds Saw & Steel 
Co. located in Fitchburg, Massachusetts was a pioneer in 
constructing the first windowless plant in the world. 
Primarily concerned with controlling the conditions in 
the plant normally affected by external climatic conditions 
the plant is completely air conditioned and is totally 
equipped with fluorescent lighting. Such devices enable 
the management to control the heat, light, and humidity 
within the plant normally affected by climatic conditions. 
The development of modern systems of heating 
and ventilating has lessened the importance of natural 
temperatures and humidity as factors in determining the 
location of an industrial plant. Indirectly, however, 
climate still plays a big part in t h e industrial activity 
of any section because of its effect on the worker. A 
question which must be considered is whether workers, fore-
man, and executive and their families would object to living 
in an area. It is commonly accepted that the worker in a 
cool climate is more energetic and can more easily adapt 
himself to indoor occupations than the worker in the warm 
climates. 
The Carter Ink Company located in Cambridge, 
Massachusetts is a good example of the need for accurately 
controlled temperature and humidity. The company manu-
factures a wide variety of carbon papers which require as 
part of the productive process the application of carbon 
to paper. Should temperature and humidity vary, the carbon 
will not maintain it's adhesive qualities and will be spread 
too thick or too thin, or not at all. Companies affected 
in similar ways must consider the ideal climatic conditions 
for their processes. 
· E. Availability and Cost of Land Sites 
The major question to be answered in regard to 
this factor concerns the amount of land available for in-
dustrial expansion and the cost of such land. Another 
important phase of this consideration is the general 
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description of the available land. 
Suitable land is limited along some water and 
lake fronts and .this may mean locating in a less desirable 
place for some industries. A lack of adequate space may 
force a company to choose a multistoried building when 
other considerations indicate that a single-storied build-
ing would be more desirable. Lately the trend in industrial 
buildings has been toward the construction of single-
storied plants and, as a result, more land mus t be purchased 
by t h e industry locating the plant. The construction of 
a single-storied building requires considerably more space 
than the once popular multi-storied building even though 
both structures may be built with the same production 
capacity as a guide. Many companies require space for park-
ing facilities, adequate light and air, and protection against 
undesirable neighbors and these requirements must be 
conside~ed, when the question of plant sites arise. Local 
production facilities and industrial zones are still further 
considerations. In any given situation the producers profits 
at any particular location will, of course, be determined 
by land costs and rents, along wi·th patterns of cost for 
other items: capital, labor, taxes, materials, and dis-
tribution expenses. The producers preference for location 
will be determined by whether or not he thinks he could find 
a more profitable combination of circumstances somewhere 
else. Rent and land cost is one of the many factors he 
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must consider. 
The basic question as regards this factor is 
the determination by the producer to purchase the land 
upon which he will build or to rent a tract of land with 
existing buildings. Each producer may be regarded as 
having in mind a maximum, or 11 ceiling11 rent that he 
could just afford to pay for the privilege of occupying 
any site. 
higher. 
For better sites his ceiling is, of course, 
If the patterns for actual rents asked happened 
to coincide with his pattern of ceiling rents, all locations 
would be equally desirable for him. In practice, however, 
he finds that in many locations the rent asked is more than 
he could afford, while if he is fortunate, there may be a 
few locations where he is asked less than his ceiling and 
therefore can make an extra profit. 
The cost of land is usually not extremely import-
ant unless a city location is conte~plated. This factor of 
cost of land does become important when a choice must be 
made between a city location and one in a town or suburb. 
The lower price of land in the suburbs makes possible the 
one story industrial plant with its many economics. In 
such a location, space may be provided for parking facilities 
and for possible future e~pansion. 
The major considerations in the factor of land 
are the costs and terms at which land can be purchased or 
leased. A particular location should. not be selected merely 
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because land is for sale at what appears to be an attractive 
price. Location is not easily changed, and a poor location 
may burden a company permanently with heavy fixed charges. 
F. Soil and Topography of Land 
In the e.arly development of a section or area, 
soil has a direct bearing upon the type of activity which 
will be undertaken. A fertile, non-rocky soil offers 
opportunities for agricultural pursuits and attracts in-
dustries which utilize agricultural products or cater to 
agricultural needs. Rocky soil forces people to seek other 
means of gaining a livelihood such as fishing, trading, or 
manufacturing. 
It is quite obvious that a hilly, rough, and rocky 
terrain does not lend itself readily to agricultural pur-
suits and except as a particular area may contain mineral 
deposits or some natural resources to support a given type 
of industry, industrial activity is also limited. Mountain 
barriers, plateaus, and large rivers often influence indust-
rial development since they make for difficult and expensive 
transportation and communication, the~eby preventing com-
petition with areas that are more readily and inexpensively 
accessible. These same factors may restrict the market for 
an industry by limiting population in the particular area. 
The scientific plant location study requires an 
investigation of the flooding conditions within the area 
under consideration. The large damage done to industries 
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by floods has made this a necessary step in the study. 
In effect, the major considerations in this 
question are the nature of the topsoil and subsoil, the 
drainage, the topography of the land, and the flooding 
conditions in the parti·cular locality. 
G. Natural Resources 
Food processing, wood products, the preparation 
of textile fibers, and metalic ores are industries based 
directly upon the products of agricultural, forestry, and 
mining and are therefore located in 11natural 11 regions where 
these products are available. The above basic industries 
are commonly the first steps in the industrialization of 
countless by-products. 
Major increases in the capacity of a region 
possessing natural resources to provide a greater abund-
ance of raw material products is dependent upon the number 
and capacity of those industries oriented to whatever 
mineral, a gricultural, and energy sources the region possesses. 
The mineral and energy resources of a region assume 
decisive importance for the above mentioned industries. 
Much the most important resources, at the present state 
of technology are energy sources and metalic ores, especially 
coal and iron ore. 'rhese two commodities alone account for 
well over half the carload rail tonnage hauled in the 
* United States. 
*6, P• 193 
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Fuel, ores, primary metals, and electric power cannot be 
transported very far without doubling their cost; the 
importance of having these basic materials close at hand 
is evident. 
Industrial executives of the prime industries 
liste d above who contemplate location or relocation of 
t h eir industry must consider those regions possessing the 
natural resources upon which they are dependent as one of 
the most important, if not the most important consideration, 
in t h eir locational problem. 
H. Vulnerability to Air Attack 
The influence of military considerations on 
location has shown an interesting historical evolution in 
response to changing techniques of warfare. Vfuen pirates 
roamed the Mediterranean, towns were built on the highest 
and rockiest hilltops available surrounded b y walls. Walled 
cities went out of style with the development of artillery, 
which mad e it possible to defend a city from separate forts. 
The development of long rang e bombing planes and guided mis-
siles durin g the recent war exposed the whole of all but 
the largest countries to destructive air attack and eliminat ed 
11 safe areas" in small and medi um sized countries. 
Today the g overnment and industrialists are 
faced with this perplexing problem of plant security. In 
making loans f or the financing of new construction the 
government has specified that, so far as possible, new 
plan ts should be built west of the Allegheny Mountains. 
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Another consideration has been a desire to avoid over-
taxing the transportation facilities in eastern states and 
to avoid making new demands upon the labor markets in those 
areas. 
Atomic fission and biological warfare provide 
tools of destruction so compact that we 5must assume they 
could be carried to any part of the earth by very long-
range aircraft, rockets, or even saboteurs. Since no 
part of the earth's surface is safe, only two kinds of 
location offer even partial protection: burial and dis-
persal. Both are enormously expensive. 
A less comprehensive program of dispersal, 
involving only the relocation of especially important 
types of industrial installations and provisions of sub-
stitute foci of transport and administration, lies much 
more in the realm of possibility for the near future. 
Even this, of course, will involve considerable initial 
and permanent extra costs, both of transfer and of pro-
cessing, and will promise only a diminution of the damage 
likely to be suffered in the event of attack. 
I. Momentum of An Early Start 
The establishment of an industry in a parti-
cular area should be included as a major factor in an ex-
planation of the present location of industrial plants 
within the United States. 
Many industrial areas owe their prominence to 
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chance development or to a source of raw materials, power, 
or labor supply at an earlier period. Particular advan-
tages may accrue to long established industries in respect 
to controlling the raw materia·l source and forcing compli-
mentary industries in the area to buy raw materials at 
distance sources. A cost saving would occur, benefiting 
the long established industry. Cheaper energy rates may 
be granted to the industry that has been a long, well 
established customer of the utility companies. 
Once an industry has become established it may 
acquire good will or retail market advantages. The losses 
which established firms would sustain in moving to a new 
and better location act as a strong deterrent to relocation. 
The railroad companies have attempted to maintain 
existing plant locations because any relocation or changes 
would result in a loss to the railroads. Much merchandise 
is shipped on commodity rates which act as a big aid to 
industries adjacent to the railroad. Such rates are sub-
ject to control by the Interstate Commerce Commission and 
provide far lower rate structures classified according to 
the commodities being shipped. 
Management in its analysis of an area most 
consider those complimentary industries that have long been 
established in the area and thereby exercise considerable 
influence in community affairs. 
J. Vital Statistics and Living Costs 
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Economic progress is measured by a rising stand-
ard of consumption of goods and services, which involves 
changes in the character and also the location of production. 
Different regions do not advance at the same rate, and ser-
ious locational problems are raised by these differences. 
In a primitive region local self sufficiency is the rule 
and the only known way to live on this basis are by hunt-
ing, fishing, grazing, or cultivation of the soil. 
An advance to higher living standards requires 
more trade. Such trade permits each locality to share, to 
some extent, the production advantages of other localities 
and to attain a better consumption standard by concentrat-
ing on the lines of production in which it has the greatest 
relative advantage. Much more generally, however, for 
larger regions, one may say economic progress depends 
eventually on industrialization, i.e., the development of 
manufacturing. 
Such development in trade and industry point 
toward the technilogical advance of a community, create 
improved conditions fer the livlihood of inhabitants, 
increase purchasing power and the money in circulation in 
the area, facilitate the transacting of business and in-
crease real wages. All are vital cow~unity statistics and 
affect the living costs within the area. Consideration of 
these should be reviewed by manag ement. 
Thus concludes an appraisal of geographic plant 
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location factors. In this chapter an explanation was 
given to the location of production materials, industrial 
power and fuel resources, water supply, climatic conditions, 
availability of good sites, soil and topography of land, 
natural resources, vulnerability to air attack, momentum 
of any early start, and vital statistics and living costs. 
Minor factors were eliminated. It is believed that a 
thorough understanding of the factors stated will give 
the reader a comprehensive knowledge of the geographic 
f actors influencing plant location and provide a scientific 
basis f or evaluating an area's potentiality in the light 
of these factors. 
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CHAPTER III 
Industrial. Factors Influencing the Location 
of Industrial Plants 
The purpose of this chapter is to evaluate 
those factors which have been classified as industrial 
location factors. They are segregated from the factors 
explained in Chapter II principally because they are con-
cerned with the advantage that accrue one industry because 
of the existence of industrial facilities, (complimentary, 
competing, and service industries), community facilities, 
(waste disposal, communications etc.), distribution facil-
ities, (transportation, terminal and wholesaling facilities) 
and personnel facilities (labor and community conveniences 
for the workers). Geographic factors concern themselves 
with spatial and territorial advantages. 
A. Location of Complimentary and Competing Industries 
Some manufacturers select locations primarily 
because they are near complementary industries, that is, 
those industries which produce materials and supplies used 
in connection with their own manufacturing processes. 
Associated with this factor are those enterprizes which 
utilize the scrap material or by-products of another in-
dustry. Steel companies in Detroit use scrap metal from 
automobile and other metal-working plants in the area. Toy 
manufacturers use scrap metal in the manufacture of all types 
of metallic novelties. Many articles are made as by-products 
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of' meat packing. 
The manufacturer of the main product may himself' 
utilize the scrap in making a by-product. In such a case, 
he must consider the question of the most profitable location 
for the by-product processing plant. 
In actuality, this problem of complimentary 
industries is a special phase of the plant location factor 
of nearness to the source of materi a ls, which has been pre-
viously studied. 
Competing industries located near each other 
often present a twofold picture. On one side they possess 
advantages, on the other side disadvantages. Competing 
industries may be handicapped by cus-tom, making it dif'f'icult to 
initiate new manufacturing processes and procedures. 
These companies may also have to compete against each other 
for workers; moreover, there may be a tendency for labor 
troubles to spread easily among plants. Other disadvantages 
of locating near competing industries are the increased de-
mand for materials and supplies in the area of location, which 
will probably effect at least a temporary rise in costs and 
an increased supply of the finished product in the area of 
location, wh ich will probably affect a lower selling pri·ce 
in that are a. 
Advantages to be considered in locating near 
competing industries are the availability of skilled labor 
in times of' temporary labor strife, the existence of well 
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established service industries, adequate distribution 
racilities to market the rinished product and the ability 
to attract buyers because or a proximate location. 
B. Location or Service Industries 
Service industries are those which service others 
and tend to locate near the plants which they service. This 
ractor is closely aligned with the preceeding one in that 
already established industries or a similar nature will have 
attracted service industries wh ich will be able to render 
valuable assistance to t h e industrialists who are seeking 
relocation. 
Some companies purchase gas, repair services, 
repair p arts, legal advice, income and accounting services, 
engineering services, statistical services, advertising , 
and management services such as might be rendered by con-
sultants in manag ement. 
Actually the location or these industries involves 
two major aspects. On the one hand is the service industry 
whi ch is attempting to locate its own plant and on the oth er 
is t h e location or the plant seeking the services. It is 
a seller buyer relationship and each must consider a pros-
p ective location whi ch will be or mutal benefit. Normally 
the seller seeks out the buyer and t he service industry 
will seek a proximate loc a tion near the purch a .sers or its 
services. 
Even thoug h industries usually provide many or 
the services for t h emselves as t h ey grow, the purch ase or 
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services during the early years of a new enterprize is of 
sufficient importance to warrant its inclusion as a plant 
location factor. Undoubtedly, a newly organized or small 
concern could profit by a location whic~ is accessible to 
service industries. 
c. Waste Disposal 
Ore-processing plants, steel mills, and chemical 
plants must dispose of large quantities of waste. The 
problem of waste disposal is not only restricted to these 
few industries, but also is included, to some extent, in 
almost all types of manufacturing enterpriz.es even though 
sometimes it may be very small in imp ortance. 
State laws prohibiting the dumping of waste into 
streams in an attempt to keep the streams free of pollution 
and other impuri t ies raise a major problem to the industry 
faced with finding a method of waste disposal. Often, local 
ordinances even prohibit industry from piling waste on land 
within the city. These regulations must be given due con-
sideration in the plant loc a tion study if waste disposal 
is an important phase of t he industry's operation. Some 
method of waste disposal must be assured before location 
in an area which prohibits t h e dumping of waste into streams 
and the piling of waste on land is seriously considered. 
In some cities, local administra tions have assisted 
industry in this problem b y providing public facilities 
for the disp osal of waste from factory processes. It is 
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definitely an advantage for an industry faced with the 
problem of waste disposal to locate in just such a locality. 
D. Communications 
The continued successful operation of an in-
dustrial enterprize requires tha t management b e fully in-
formed on market situations. Th is involves information 
concerning raw materi a ls, finish ed p roducts, ope r a ting 
supp li e s, cost analyses and market prices. 
Formerly, topography, climate, and· othe r factors 
prev,ent e d easy communication and pl aced industry in a very 
disadvantag eous position. It was only natural, therefore, 
t h at indus try wou ld cong r e g ate in indus t r i al cent ers at 
that time in order to k ee p closely in touch with trends. 
Today, communication is a factor of a g r eat deal 
less importance. Thi s principally is due to the widespread 
availability of modern facilities for communication and the 
· dec r easing cost of using these facilities. In fact, today , 
communication is more i mportant a·s a factor in encou raging 
industrial decentralization. Among the various methods of 
communicat i on of possible interest and consideration to the 
industrialist are telep hone and telegraphic serv~ ces avail-
able, and the method of postal delivery a nd extent of parcel 
post and railway frei ght service available. 
E. Size and Character of the Community 
Numerous features of community and civic life 
contribute to the desirability of a city or town in indust-
rial plant location. The re a l "overh e ad costs" of an 
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industry in a locality include a great many things besides 
t h e ones that enter into a firm's decision to move or not 
to move. Public policy should regard the region or town 
as a sort of economic enterprize having cert ain fixed costs 
to be taken into account when there is a question of shift-
ing industry from one region or town to another. 
Management must analyze certain community c h ar-
acteristics such as the type of government in force and its 
viewpoint toward industrial development; indus t rial zoning 
laws must be considered by management; law trends and the 
acceptability to existing industries must be a ppraised; 
and public policy and the social position of the city's 
inhabitants must be evaiuated less they feel t hat such an 
industry is a nuisance and a definite detriment to the 
residential environments wherein t h ey live. 
Another consideration is the size of the community. 
With existing facilities for communi ty life available man-
agement must consider t h e drain on these facilities imposed 
by its own employees. Management must determine whether 
sufficient civic facilities exist or the necessity of 
· building them. The company may be required to assist in 
the development of .such services either because of business 
necessities or because of a sense of obligation to the 
community. The maintenance of good employee and community 
relations requires attention to these problems. 
F. Community Facilities 
The often repeated phrase, "All Work and No Play 
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Makes Jack il Dull Boy" can adequately summarize the need 
for community facilities. In order to attain and main-
tain a strong, healthy working force management must 
provide for, or there must be available in the community 
various facilities for the employees well being. Morale 
is the key to success and high morale is in part attained 
by facilities available to the worker in his off hours. 
Such facilities may be grouped as educational, 
religious, social and other civic values. Grade schools 
to educate the employee's children must be available and 
convenient; churches and Sunday schools of all faiths and 
denominations are necessary for the well being of the 
workers; higher levels of education, colleges and universities, 
should be within a proximate distance from the plant; 
management can educate its junior executives and the sons 
and daughters of all concerned will have access to college 
training; hospital availabilities and professional services 
must b e at hand to meet the needs of the people; shopping 
districts must be central and accessible to the wives and 
daughters of labor and management; libraries, parks and 
playgrounds, sports functions, night schools, museums, 
sewage and garbage disposal and fire and police protection 
are other important civic values. 
If the locality provides many services for its 
residents, the worker and his family may receive benefits 
which are properly a part of his real wage. As the 
population of the area increases, many such services are 
36 
provided by the city, by civic org~nizations, or by the 
company itself. In the meantime, however, some difficulty 
may be expected in maintaining a satisfactory labor force 
if these services are inadequate. 
G. Transp ortation, Terminal ·and Distribution Facilities 
The expense and inconvenience of distributing to 
distant customers and procuring materials from a distance 
invite producers to locate near their markets and sources 
of materials. The incentive to reduce these transfer 
costs is thus the basis of mutual attraction between 
successive stages of production. The transfer of goods or 
services is often a complex operation involving shipment 
by one or more kinds of goods carriers and also the effect-
ing of necessary commercial contacts via one or more means 
of communication. The following · lists of transfer mediums 
is suggestive rather than exhaustive. 
Railroad (all classes of traffic) 
Water Carriers (all classes of traffic) 
Highway Vehicles (all classes of traffic) 
Pipe Lines (bulk liquids and gases) 
Aircraft ( Where speed is essential and where 
access by surface agencies is especially 
diff'icult) 
Belt, cable or rail conveyars, of various types 
(short distances) 
Electric Cables (electric energy) 
Telecommunications (information, commercial 
negotiation) 
Most of the above agencies offer a choice of 
different classes of service according to the speed desired. 
There is often the further option of using a common carrier, 
a contract carrier, or carrier equipment belonging to the 
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seller or to the buyer. Whatever mode of transportation 
is desired will be dependent upon the nature of the raw 
materials or finished goods, the speed with which it must 
be processed or placed in the market and the cost structure 
and transportation rate comparison of the various transp ort-
ation agencies. 
One reason for the location of steelworks at 
Sparrows Point ( Baltimore), Gary, and Birmingham is that 
heavy materials can be delivered to the plant at low cost. 
Another consideration is that large consuming areas are near 
t h e plant. The privilege of milling in transit, extended 
by the railway comp anies, has been an important reason for 
the location of flour mills at Minneapolis and some other 
cities in the Middle West. Grain is unloaded, milled, and 
·shipped as flour to parts farther east. To a limited extent, 
fabrication in transit is used in the proces s ing of steel 
and lumb er. 
The place where material is transferred from one 
method of transportation to another is frequently a good place 
for the location of a processing plant. For example, sug ar 
refineries are located in New Orleans where raw sugar is 
brought in by water at low cost, proeessed and then tran-
shipped b y rail or truck to sugar distributors. 
Tr~nsportation is of special imp ortance in 
regards to the specific rates levied by carriers. Not 
only are rates important in this regarld, but the services 
rendered by carriers are also a factor of consequence; 
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time, for instance~ is one of the costs of transportation. 
Management should weigh transportation co~ts in relation 
to the type and nature of the raw materials used in the 
productive process and the finished goods produced, heavy 
and/or bulky goods would command higher rates and nearness 
to suppliers and customers should be considered in relation 
to one location area and another. 
The term "Transportation Facilities" includes 
such items as storage handling, service and terminal 
facilities. Industries, in general, are attracted to 
those localities where these facilities are readily avail-
able at reasonable cost. 
The first major consideration in the factor of 
transportation is the determination of what transportation 
facilities are available in the area being studied. Possible 
considerations have been listed above. The dependability 
of these facilities must be considered since permanent 
means of transportation is necessary for the proper 
operation of almost all types of bus iness enterprizes. 
Coupled with this is a consideration of the seasonal fluct-
uations in the availability of transportation facilities. 
Other general considerations ar e the ability ~f present 
facilities to handle exp anded tonnage and the terminal 
facilities available. 
In line with the available termin a l facilities 
thought must be given to the number and location of public 
and private wareh ouses, t he square foot storage cap acities 
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and rental charges f or warehousing goods, and the safety 
factor both as to fire, windstorm, theft, and water d amage. 
The second major point of consideration regards 
t h e cost of transportation or the rate structure in the area. 
A study should be made of car-lot and less than car lot rates 
to and from the nearest marke t centers, inbound and outbound. 
The peculiar imp ortance of transportation arises 
out of the faet that location is a matter of spatial con-
siderations and transp ort a tion costs are the price for over-
coming distance. :Many writers of the subject have considered 
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it the most important single factor. Some, lik e Alfred Weber, 
seem to have considered it more important than all other factors 
combined.* 
Mass production has dominated the scene :tn the 
industrial development of the United States over the past ten 
years only because of one basic reason. The answer lies in 
the ability of the American public to mass consume through 
mass distribution facilities. Without the intricate and 
tightly woven network of various distribution facilities at 
the disp osal of American industrialists to market their pro-
ductive efforts, mass production would neve r have be en born. 
Thus the distribution f acilities available within an area 
play an imp ortant part in the selection of industrial sites. 
Although t he term "distribution facilities" over-
laps and incorporates many of the factors already listed 
or to be listed this factor has been included separately 
in order to stress the integral interdependence of the 
various elements comprising the distribution system. It 
fur t her attempts to p oint out to industrials who contemplate 
relocation the importance of considering all the different 
distribution facilities as a unit. The lack of one particular 
facility no matter how strong the others are could result in 
a weak system of distribution. A chain is only as strong as 
its weakest link. 
Among the various a gencies and services encompassing 
distribution are: storag e and warehousing, transportation 
and terminal facilities, financial institutions and 
financing services, grading and inspection, wholesale out-
lets, and the available services of various agent and mer-
chant middlemen. 
H. Financial Resources and Facilities 
Industry cannot exist and grow without the invest-
ment of funds in its development. These funds are obtained 
most readily from banks which are sympathetic to financing 
manufacturing ent erprizes. Some banks do not make indust-
rial loans. Moreover, free capital is not to be found in 
a frontier society and consequently it is to be expected 
that industry will locate in settled areas rather than 
frontier communitie s . In some cities and towns indus-
trial-development finance corporations exist to attract 
industries needing capital loans for establishment or 
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expansion in their locality. 
In practice, the selection of a location for any 
going industrial plant will be but little affected by local 
banking facilities. Finance is mobile, and will readily 
seek profitable investments where they are to be found. 
However, the element of convenience cannot be divorced from 
this factor. The ability of local banking facilities in 
handling payrolls, cashing workmen's checks, providing 
credit for expansion in time of emergency are all important 
and are dependent on financial facilities accessible to the 
locality. 
The small concern making a humble beginning may 
quite likely find it advantageous to remain under the wing 
of local financers and potential investors, until it has 
demonstrated the merits and sales possibilities of its pro-
duct and the business ability of its executives. As soon 
as it can command capital it should no longer handicap it-
self in producing cheaply by remaining in a poor location. 
I. The Tax Structure 
A very considerable portion of income taxes 
passes through public treasuries and is subject to re-
distribution in ways that affect the pattern of locational 
advantages for consumers and producers. In 1860 taxes in 
the United States accounted for $1 in every $25 of income; 
in 1945, for $1 in every $3.* Local governments rely almost 
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exclusively on the general property tax, while the principle 
sources of state revenue are gasoline and motor vehicle, 
sales, and income taxes. The Federal government relies 
most heavily on income and excise taxes. 
Governments must decide on the location of new 
or expanded public facilities and in this way play a direct 
part in shaping the geographic pattern of capital investment 
and income. Such important cities as Madrid, Washington, 
and Leningrad trace their growth to arbitrary selection of 
an all but unpopulated spot as the site for a new national 
capital. Had the choice been otherwise, those sites might 
not have cities on them today. On a smaller scale, public 
authorities affect the geographic pattern every time they 
locate a new arsenal, warehouse, mint, hospital, post office, 
or other public establishments. 
All levels of government allocate expenditures 
in ways that bear no close relation to the geographic 
pattern of tax collections and thereby redistribute large 
amounts of income among localities. The Middle Atlantic 
States, in 1940, paid 32 percent of the taxes and received 
only 21 percent of the Federal aid, while the East South 
Central states paid 3 percent of the taxes and received 6 
percent of the Federal aid. This is, of course, not necess-
arily inequitable.* 
This redistribution directly affects the locational 
*6, p.253 
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preferences or those who bear the taxes or receive the pay-
ments. The locational effect or a tax depends not only on 
the rate but also on the form or tax used. The general 
property tax in practice applies to values based largely 
on decisions to .maintain or develop structures and other 
improvements, and hig h property-tax rates will discourage 
such maintenance and development. An income tax is not 
usually considered a 11 cost 11 in quite the same sense as a 
property, processing, or license tax yet it cuts into re-
turns that are a necessary incentive to an enterprize, and can 
affect the location or business ventures if the rates are high. 
Even without geographic differentials in rates, 
taxes would h ave an influence on the relative advantages 
of different production locations. A tax that becomes a 
fixed cost regardless or rate or output, e.g., a general 
property tax, has about the same effect as a higher interest 
rate: it penalizes localities where plant and equipment 
are less fully utilized and sharpens the producer's in-
centive to find a location where less capital investment 
is required per unit of output. 
In total, an industry may determine the favor-
ableness of the tax structure of a particular locality 
through a study of the various taxes in existence, govern-
ment aid granted, and the trends of tax legislation. 
Among the taxes to be considered in weighing the ad-
vantages of one area in relation to another in the light 
or this factor are personal property, state income, excess 
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profit, corporate, excise, poll taxes etc. 
J. Available Factory Buildings and Building Costs 
Vacant buildings usually command prices greatly 
out of proportion to their co s t or replacement value except 
when they are located in t h e larger cities. Many g ood plants 
in excellent cond i t io n have been sold at from one-third to 
one-half what it would cost to build t h e m new. These are 
undoubtedly excellent opportunities when t h e building s can 
be used advantageously and a r e in a good location. There 
is always the danger, however, of being lured b y an 
a pparent bargain to the extent of making a serious mistake 
in the light of long-time economy. 
vVhen the purchase or lease of a building erected 
for anoth er industry is cons i dered, g~eat care should be 
taken in checking its suitability. The size of the building, 
the ceiling heights, floor load capacities, the size of the 
bays, lighting and general arrangement are among the factors 
to be considered. Now that iridustry ieg ards a factory as 
a great machine functioning as a unit, an advantag eous 
arrangement is of g reat i mportance. Many flexibilities 
are allowable, but each variation from the best is a burden 
on production costs. There are many times when an old 
building would not be an asset if taken as a gift. Money 
is spent for improvement and alt erations and, when the work 
is completed, the building is still old and poorly de s i gned 
· for an industry for which it was not originally built. 
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The cost of building construction do not vary 
sufficiently from one area to another to require much 
consideration. •rhese costs are affected by local building 
codes regul ating the width of streets, building heights, 
the building line and various features of construction. 
Such regulations are usually advantageous to industry since 
they reduce the fire hazard and thereby affect fire insur-
ance rates. The question to build or rent is dependent 
upon t h ese above mentioned factors. 
K. Proximity to the Market 
The single factor most frequently influencing 
the choice of industrial locations is probably the market. 
Often, location in relation to the market has been taken 
to mean that the plant should be placed near the population 
center of the country. This is no t necessarily the case, 
· however, for the industries market may not be nationwide. 
The market may be ~ocal, or the customers of the industry 
may constitute a relatively small part of the population. 
If a nationwide market is to be served then 
production may be centralized in one or several· plants; 
or production may be decentralized in many plants near 
the consumers of the industry's product. If an industry 
produces a product that is usually light tn weight, and 
labor is an important percentage of the total cost of 
production, it is likely that the industry's production 
would tend to be centralized. Examples of industries in 
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which production may be centralized, even though distrib-
ution is national, are watch and jewelry manufacturers, book 
and periodical publishers, fountain pen manufacturers and 
radio manufacturers. 
Manufacturing plants are generally located near 
the market when the manufacturing process increases the 
bulk of the commodity, renders the commodity more fragile, 
or makes the commodity more susceptible to spoilage. These 
industries clearly profit by locating near the consumer~. 
Examples of such industries are the cheap furniture manu-
facturers, bakers of bakery products, stove and range pro-
ducers, and cheap pottery manufacturers. 
In the event the process reduces the bulk of the 
material or makes it less perishable, nearness to the 
consumer is a factor of less importance. Examples are 
the fruit and vegetable canners and the meat packers. 
Since only about one-half the weight of animals is edible, 
substantial economics are affected by locating the slaugh-
terhouse near the source of materials. 
Goods manufactured wherein the fashion element is 
important often find it necessary to locate near the centers 
where the fashion originates, even though the product is 
sold nation ally. An exronple of an industry so affected is 
the clothing industry centered around New York City. 
Recently, Hollywood has taken the lead in the creation 
and adaption of fashions and, consequently, the manufacture 
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of women's apparel. 
Industries which produce goods in accordance 
with the specifications of consumers may profit by locating 
near the market. However, it must be understood that often 
it is more profitable to concentrate production in a large, 
centrally located plant and forward to it the specifications 
of the customer. 
Many industries are essentially locale in char-
acter, such as artificial ice plants, brickyards, mach ine 
shops, and foundries. In plant location studies, this type 
of industry must be concerned wi th t h e p rofitable trading 
area of a locality, which would involve determination of 
t h e number and size of . outlets for t he prod uct. This does 
not imply that this conside ration is of no importance to 
industries which serve a national mark et. It is true that 
the importance decreases as the size of the mark et increases. 
A market analysis covering both present and future 
possible markets is an essential part of any program lead-
ing to the establishment of a plant. A manufacturer will 
desire to know: (1) the extent of ' local d emand, (2) the 
other markets, (3) the prospective future demand, and (4) 
existing and probable future competi t ion. A given plant 
may not expect to supply the entire marke t and the problem · 
then is to determine wha t share of the business it will 
command, considering its product, prestige, and the price 
at whi ch it can make sales. The local market is of minor 
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importance to the large-scale manufacturer having a wide 
· distribution of its product. It is extremely important to 
the small manufacturer and those engaged in perishable 
food products. 
It must be clearly understood that nearness to 
the market does not necessarily mean distance in miles. 
Often, cost and the time required to get the product to 
customers are more important than distance. A manufacturer 
who ships by parcel post or truck would have a different 
problem from one who ships by freight, since cost of s h ip-
ping by truck or parcel post increases more in proportion 
to distance than do freight rates. 
The prospective enterpreneur must question the 
general quality of the market in determining location. The 
number and size of outlets, industrial and institutional 
purchasers, wholesalers, retailers, and service establish-
ments, the age, sex, occupation and purch asing power of the 
population and industrial and consumer buying habits must 
be g iven attention. 
L. The Labor Supply 
Labor is the human element in industrial en-
deavors and no degree of automation will completely displace 
labor needs. The number of worke rs and the p artic.u lar 
crafts or skills needed should be considered in relation 
to the labor available in an area. Some fact ories employ 
young p eople or unskilled labor, while others use hi ghly 
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skilled or semi-skilled workers. A factory which uses low-
paid labor should be located near the workers. Highly paid 
workers on the other hand can be induced to travel a greater 
distance. This factor affects the choice of a city or 
suburban location. Labor cost is affected by the efficiency 
of labor, the number of unemployed workers in the area, the 
extent of unionization, the level of wages, the cost of 
living, and the housing conditions. A larger percentag e of 
native born labor is available in some parts of the country 
than in others. Some sections of the country have a record 
of harmonious relations with labor, and others have a record 
of industrial strife. In some area, manufacturers have 
tr a ined a supply of local labor in the skills required in 
a number of industries, such as metal working or wood working. 
Whether other industries in an area have seasonal 
demands for labor which coincide or dovetail with the labor 
requirements of the projected plant is another important 
question. Management will have lower labor costs and less 
labor strife if it can complement other industries in the 
area rather than compete with them. For example, a shirt 
manufacturer located three plants in northern Minnesota, 
where the wives and daughters from the families of miners 
may be employed. Labor supply was an important factor in 
determining the location. 
Another consideration is the principle ways in 
wh ich locations come to have labor supplies conducive to 
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efficient production. Locations with high wage rates do 
not necessarily attract job seekers or repel employers. 
The employer is essentially interested in low processing 
costs, which depend on labor productivity and also how the 
local labor supply lends itself to low overhead, i.e., good 
utilization of fixed investment, and to improvements in pro-
duction techniques. 
Employees should be, and usually are, interested 
in the long run living standard that their annual earnings 
will sustain for them. This involves in addition to wage 
rates, the question of living costs, stability of employment, 
a greeable working and living conditions, and opportunities 
for advancement. 
It appears that at least three kinds of locations 
might have a labor supply conducive to low cost production: 
(1) Places especially attractive from a consumer 
viewpoint, .i.e., having low living costs or such amenities 
as a pleasant elimate. If such places are sufficiently 
attractive, people will be willing to work there for smaller 
money wages than elsewhere. 
(2) Places afflicted by "Population pressure" in the 
sense that expansion of employment opportunities has lagged 
behind the growth of the labor force, so that people must 
work for lower real income t h an elsewhere. 
(3) Places where the nature of local employment and 
the size and structure of the local labor market develop 
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an unusually productive and adaptable labor force, worth more 
to the employer per man-hour. 
In effect the major consideration in the study 
of the labor supply are the quantity, quality, character 
and seasonal variations of the labor force in existence. 
Management should evaluate these elements of labor in the 
light of its own needs. Will my present labor force relocate? 
Is there an abundance of skilled labor in the area to meet 
my needs? Is unskilled labor available to meet unskilled 
needs? Is labor seasonal in the new location area? These 
are some of the questions management should ask itself 
when considering the factor of labor supply. 
This chapter concludes the discussion of plant 
location factors as cited in the preceeding two chapters. 
The author believes the list to be adequate and adaptable 
to the prospective location or relocation of any industry, 
in whole or in part. Possible minor factors have been 
eliminated, they in effect would only be subdivisions of 
the major factors listed. 
One addition might be made which would broadly 
cover the entire classifications, that being a "Favorable 
Competitive Position". This additional factor should be 
examined carefully through analysis of its components, 
whenever management is concentrating its attention on a 
specific industry within a specific area. Clear concise 
statements on the area's 11 Favorable Competitive Position" 
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as regards a specific industry should be summarized by 
management as an aid toward the establishment of an ind-
ustry in a specific area. 
Most industries will locate where the factors 
are most favorable. They will check the area's represent-
ations very carefully and then arrive at a decision. If 
an area's presentation of its advantages is factual, con-
cise, and clearly expressed, the area will find that 
interested industry will give it more favorable consid-
eration than would be shown toward other localities which 
have not demonstrated their merit by a similarly .well pre-
pared evaluation of t heir advantages. 
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CHAPTER IV 
Application of Geographic Plant Location Factors 
to Worcester, Mass. 
As previously stated not all factors are appli-
cable to a particular industry within a given locality. 
Not all factors can be applied to an area unless the area 
and the application of the factors is considered without 
the thought in mind of one particular type of industry. 
For example the factor of natural resources would have 
little or no bearing on the location of a company engaged 
in watch making. It is easily understood that natural 
resources, on the other hand, would have great bearing on 
the location of an ore smelting plant. i.e., iron ore 
resources and an iron ore smelti ng plant. 
The author will, in the following pages, apply 
all factors to the City of Worcester without any thought 
in mind of a particular industry. The intent of this 
thesis is to enhance the reader's knowledge of plant 
location factors; to make a formalized application of 
these factors to a particular locality; and lastly to 
point out to the readers the existing potential of 
Worcester as a location for industry. 
Before making actual application of plant lo-
cation factors to Worcester the following excerpts, t aken 
from a speech delivered before the Rotary Club, Worcester, 
August 21, 1952 by Matthew Stepanski, Executive Director, 
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Committee on Business Information will be cited: 
"Worcester is one of the largest if not the 
largest inland industrial cities not located on 
a navigable waterway, in the world. It is the 
home of some of the world's largest and fore-
most industries. It is the Chicago of New En gland: 
more frei ght passes through Worcester in 24 hours 
than through any other city in New England. It 
is known as the city of diversified industries, 
with its approximately 650 manufacturing shops 
providing employment for about 55,000 workers. 
And this is a noteworthy fact which is not 
widely known -- in this land of supposedly 11big 
business", 88 per cent of Worcester's industries 
are small shops which employ less than 100 people 11 • 
"Worcester is a growing city in which local 
industries have confidence, as evidenced by their 
investments of millions of dollars for expansion.'' 
rr·vvorcester' s record of labor manag ement harmony 
is one of the outstanding ones of the nation, due 
in large part to the ability, foresi ght and decency 
of the local businessmen and women. Overall factory 
wage earnings in the city are keeping well ahead 
of the rise in the cost o f living. Recreation 
facilities are provided by many concerns. Almost 
all boast athletic teams, social clubs, old-
timers organizations, etc.". 
Nearness to Location Production Materials 
Since this chapter is being written without 
any consideration being given to a particular industry 
it would be unfeasible and practically impossible to state 
Worcester's geographic position in relation to the count-
less number of production materials used by an equally 
countless number of various industries. Rather than to 
attempt such an insurmountable task the author shows in 
Table I the approximate mileage from Worcester by auto-
mobile of important regional and national cities. It will 
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TABLE I 
Approximate Milege from Worcester by Automobile 
CITY DISTANCE (Mi les) 
.Albany, N.Y. 134 
Atlanta, Ga. 1100 
Baltimore, Md . 397 
Boston, Mass. 40 
Buffalo, N.Y. 414 
Chicago, Ill. 939 
Cleveland, o. 603 
Dallas, Texas 1828 
Detroit, Mich. 676 
Jackson, Miss. 1477 
Los Angeles, Cal. 3090 
Miami , Fla. 1555 
New York, N.Y. 178 
Philadelphia, Pa. 2'72 
Pittsburg, Pa. 555 
Portland, Me . 138 
Portland, Oreg. 3189 
Quebec, Que . 395 
St. Louis, Mo. 1148 
San Francisco, Cal. 3158 
Tulsa, Okla. 1597 
Washington, D.C. 430 
SOURCE: Transcontinental Mileage Map - Tide Water Assoc-
iated Oil Company. 
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be up to the individual industrialist in reading this 
thesis to make his own determination as to distance for 
those goods and services he requires in his productive 
processes. It also should be borne in mind that distance 
alone is not the only consideration given to this factor. 
Time is an important element of cost. Available transport-
ation facilities in and out of Worcester, linkage with 
important air, sea, and rail facili t ies, trunk highways 
accessible to Worcester's freight services and tr ansport-
ation rates will be discussed in full in later pages. 
Table I states highway m~leage, shorter distances would 
result for air transportation, approximately the same 
distances would be used for rail transp ortation. 
Industrial Power and Fuel Resources 
Under this broad factor in relation to Worcester 
consideration will be given to electric power, gas, coal, 
and oil as to t heir availability, capacity, rates, sources 
and B.T.U. analysis. 
To consider, for a moment, ' the s b.ate of Mass-
achusetts as a whole, it is very favorable situated with 
regard to electricity and industrial gas supplies. A 
completely integrated electrical power system insures 
meeting any demand in any portion of the State. Coal 
generated electricity along the coast is coordinated with 
hydroelectric plants in the western part of the State. 
Rates are reasonable. Demand for 500 kilowatts or more 
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with average use brings costs under two cents per kilowatt 
hour anywhere in the State. 
Dependable supplies of manufactured gas are 
available in any Massachusetts industrial area, with its 
heat content regulated by law at 528 BTU per cubic foot. 
Electric power supplied to the City of Worcester 
is maintained by the Worcester County Electric Company, 
939 Southbridge Street, Worcester, Massachusetts. It 
services 77 cities and towns and serves 195,000 customers. 
It is a progressive company as evidenced by the completion 
of several major projects in 1954. Distribution capacity 
was increased through the installation of additional 13,000 
volt underground and aerial cables in Worcester, new feeders 
from substations in various locations and the installation 
of power factor corrective equipment. A 110,000 volt trans-
mission line was built to boost the power supply from the 
New England Power Co. system to the Worcester area. In 
addition many important developments are now being under-
taken by this company to bring better electric service 
to Worcester. 
Table II states in detail the rates of and the 
capacity of the Worcester County Electric Co. for indus-
trial users. 
The Worcester Gas Light Co. located at 25 
Quinsig Avenue provides gas service to the City of Wor-
cester. Since the in~roduction of natural gas in the Fall 
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TABLE II 
Worcester County Electric Company - Industrial 
Service Rates 
General Rate C-2 
~~1.00 for the first 20 kilowatt hours or less ·of electr-
icity delivered each month, plus 
4 cents per kilowatt hour for the next 400 kilowatt 
hours of electricity delivered each month, plus 
3 cents p er kilowatt hour for all elect ricity delivered 
each month in excess of 420 kilowatt hours. 
MI NI MUM CHARGE $1.00 per month 
General Service Rate G-2 
$1 2 .50 per month 
demand, plus 
2.00 per month 
of demand, plus 
1.50 per month 
of demand, plus 
1.25 per month 
kilowatts. 
for 
per 
per 
per 
Investment Charge 
t he first 5 kilowatts 
kilowatt for the next 
kilowatt f or t h e n e xt 
kilowatt of demand in 
Electricity Charge 
or less of 
5 k ilowatts 
40 k ilowatts 
excess of 50 
2.835 cents per kilowatt hour for the first 50 0 kilowatt 
hours of electricity delivered each month, p lus 
1, 535 cents per kilowatt hour for the next 500 kilowatt 
hours of electricity delivered each month, plus 
1. 335 cents p er kilowatt hour for all electricity de-
liver ed each month in excess of 1000 kilowatt hours. 
Notwithstanding the foregoing, the following reduced p rices 
shall a pply where applicable: 
1.235 cents per kilowatt hour for electricity delivered 
each mont h in excess of 200 kilowatt hours per kilowatt 
of demand. 
1.035 cents per kilowatt hour for electricity delivered 
each month in excess of 30 0 kilowatt hours per kilowatt 
of demand. 
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TABLE II {Continued) 
Worcester County Electric Company - Industrial 
Service Rates 
General Service Rate G 
Investment Charge 
$12.50per month for the first 5 kilowatts or less of 
demand, plus 
1.50 per month per kilowatt for the next 95 kilowatts 
of demand, plus 
1~25 per month per kilowatt of demand in excess of 100 
ki}.owatts. 
Electricity Charge 
2.835 cents per kilowatt hour for the first 500 kilowatt 
hours of electricity delivered each month, plus 
1.835 cents per kilowatt hour for the next 9,500 kilowatt 
hours of electricity delivered each month, plus 
1,635 cents per kilowatt hour for the next 50,000 kilowatt 
hours of electricity delivered each month, plus 
1.335 cents per kilowatt hour for the next 40,000 kilowatt 
hours of electricity delivered each month, plus 
1.235 cents per kilowatt hour for all electricity delivered 
each month in excess of 100,000 kilowatt hours 
SOURCE: Worcester County Electric Company - 1955 
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of 1951, the company's sales have increased from 
3,096,847,000 cubic feet to more than 4,300,000,000 in 
1954. Of this latter total 1,135,000,000 cubic feet were 
sold to industrial users. The Company buys gas from two 
suppliers through five so called 11 tapsu, or metering 
stations, far removed from present gas plant dispatching 
points. 
Telemetering, an off shoot of guided missile 
research, is accomplished by means of an impulse-duration 
system operating over telephone circuits. The flow of gas 
through the five supply stations is recorded at two central 
dispatching points. Pressure at critical points within the 
company's approximately 500 square mile distribution system 
is also transmitted to Worcester, where oil-gas and pro-
pane-air plants are maintained for peak load or standby gas 
production. As an adjunct to telemetering, pneumatic flow 
control is being installed. This will permit, through push 
button control, a variable flow of natural gas into a given 
section from several sources, permitting more flexible and 
economical dispatching of gas. 
Table 3 shows rates and capacities of the Wor-
cester Gas Light Co. for industrial users. 
Industrial users . of coal and oil to meet power 
requirements will find adequate facilities for the trans-
portation of these commodities in the Worcester area. Fuel 
costs are nominal in relation to other industrial areas and 
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TABLE III 
Worcester Gas Light Company - Industrial Service Rates 
AVAILABILITY: 
SERVICE CLASSIFICATION No. 1 
GENERAL SERVICE RATE 
To all customers ror all uses or gas. 
CHARACTER OF SERVICE: 
Gas containing not less than 1,000 BTU per cubic foot. 
RATE: (per month) 
First 100 cubic reet 
Next . 900 cubic reet, per 100 cubic reet 
Over 1,000 cubic reet, per 100 cubic reet 
MINIMUM CHARGE $7.00 per year 
SERVICE CLASSIFICATION NO. 5 
OO~~ERCIAL I NDUSTRIAL RATE 
AVAILABILITY: 
$1.25 
30.5~ 
25.5~ 
To Commercial and Industrial Customers ror all uses or gas. 
CHARACTER OF SERVICE: 
Gas containing at least 1,000 BTU per cubic foot. 
RATE: (per month) 
DEMAND CHARGE: 
li'irst 160 cubic feet per hour @ 9. 5ri_ 
Next 370 cubic feet per hour @ 5.7~ 
Next 1,570 cubic feet per hour @ 3.8¢ 
Over 2,100 cubic feet per hour @ 1.9~ 
plus 
COMMODITY CHARGE: 
First 53,000 cubic reet, per 100 cubic feet 
Next 107,000 cubic feet, per 100 cubic reet 
19.5¢ 
16.0¢' 
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TABLE III (Continued) 
-worcester Gas Light Company - Industrial Service Rates 
SERVICE CLASSIFICATION No. 5 (continued) 
COMMERC I AL INDUSTRIAL RATE 
COM1v10DI TY CHARGE: 
Next 34o,ooo cubic feet, per 100 cubic feet 
Over 500,000 cubic feet, per 100 cubic feet 
MINIMUM CHARGE $100.00 per year 
SERVICE CLASSIFICATION No. 7 
LARGE INDUSTRIAL RATE 
AVAILABILITY: 
To Industrial Customers for all uses of gas. 
CHARACTER OF SERVICE: 
14.0¢' 
12.5¢' 
Gas containing at least 1,000 BTU per cubic foot. 
RATE: (per month) 
First 1,600,000 cubic feet 
Next 6,400,000 cubic feet, per 100 cubic feet 
Over 8, 000,000 cubic feet, per 100 cubic feet 
MINIMUM CHARGE $2,200.00 per month 
SOURCE: Worcester County Gas Light Company - 1955 
$2,200.00 
11.5¢'. 
9.5¢' 
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existing availabilities are adequate. 
Water Supply 
Fresh water for home and industry is supplied 
by the Water Department of the City of Worcester from an 
up-to-date system of ten reservoirs having a total water 
storage capacity of 7,756,000,00 0 gallons. See Table 4. 
Over one million dollars annually is spent on imp rove-
ments to the system which is planned for 50 years ahead 
of actual needs. 
Worcester water is palatable, soft, very nearly 
neutral (pH around 6.5), and practically free of sediment 
and color. Table 5 is an average of a chemical analysis 
taken of three samples from each source listed in 1952 by 
the Division of Sanitary En gineering, Massachusetts Depart-
men t of Public Health. 
Considering the state as a whole, water is found 
in g reat abundance in Massachusetts. Unlike the situation 
in many industrial sections of the United States where 
critical water shortages are developing, Massachusetts can 
easily meet the requirements of industry with unusually 
soft water. An annual rainfall of nearly 45 inches, 
evenly distributed throughout the year, plus a favorable 
geological structure insure permanent, year-round supplies. 
Typical is the Metropolitian Boston Water District 
whose drinking and industrial water has a "color" of 15 
(classified "colorlessn), a hardness of 16 (very soft) and 
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TABLE IV 
ELEVATION AND CAPACITY OF WORCESTER AREA RESERVOIRS 
Reservoirs 
Lynde Broo~ 
Kettle Brook#l 
Kettle Brook#2 
Kettle Brook#3 
Kettle Brook#4 
Holden No. 2 
Holden No . 1 
Kendall 
Pine Hill 
Quinapoxet 
Howland Hill Res. 
Total Storage 
Capacity 
Elevation 
of Crest of 
Spillway 
823.75 
845.35 
988.50 
1, 050.00 
1, 085~73 
718.80 
750.85 
814~00 
910~00 
731.00 
1,052.00 
1 With 20" Stop Boards 
2 With 18 11 Stop Boards 
3 With 3 " Stop Boards 
4 With 24 11 Stop Boards 
Height in Feet 
Above Main St. 
at City Hall System 
342~75 High 
364.35 
" 507~50 tt 
559.00 II 
604.73 II 
237~80 Low 
269.85 II 
333~00 II 
429~00 II 
250.00 
" 571.00 Super High 
Elevations taken from city base: above mean level. 
Elevations of Main Street at City Hall, 481 Feet. 
Intake 
Reservoirs 
High Service 
Low Service 
Capacity 
in Million 
Gallons 
717.422 
19.422 
127.310 
152.306 
513,746 
286.438 
794~000 
939~074 
2,970~967 
1,296.000 
0.250 
7,756.947 
Water pressure at City Hall: Low service, 100 pounds, high service 145 pounds 
SOURCE: City of Worcester - Bureau of Water, 1954. 
Water shed 
Area Sq. 
Miles 
2.922 
1.1441 
.440 
.723 
1~791 
.669 
4.563 
2~452 
6.899 
19.85 
6.899 
41.4531 
TABLE V 
Chemical Analy s i s of Water Taken f rom Selected 
Worcester Sources 
Parts :12er Million 
:;D :;>;I ~ P:1 ~ '"t1 !J (!)(!) 0 (!) . ...~. s:: 
toc:T ::0 t-'• ::0 1--' ::o ::s ::O ::i 1-d t-" 
• cT (!)Q (I)P,. (!)P,. (!)(I) O:;:i ~ I-' to (!) r.o(!) toP' to ::i ~ 
f-'(!) • I'D · • ::i · • 1-'· • ::0 P,.'O 
.. cT 1-' 1-" 0 
[\)t:Jj (!) 1-' :>< 
.. 1-j 1-j 1-' 1-" 
CN O cT 
... 0 
~~";' 
'* 
Color 23 13 13 12 16 36 
.A.nuno n i a 
Free .016 .017 .019 .008 .035 . 015 
Total Albuminoid .118 .116 .095 .084 .093 . 136 
Chlorides 3 . 2 3 . 6 3.2 2.9 3.4 2.7 
Hardness 17 17 11 14 16 12 
Al kalinity 6 7 6 7 9 6 
Fe 
pH. 6.3 6.4 6.4 6.3 6.6 6 . 2 
~~- These fi g ures are an ave rag e of Ket tle Brook Reservoirs 
#1, ·#3, # 4, and Mann Heservoir - Ke tt l e Brook # 2 . 
SOLJR CE : Di v ision of Research Mass . Dept. of Com..merce. 
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such abundant natural storage that if it failed to rain for 
eight years, enough water would be available to furnish all 
requirements of the district for the. entire period. 
Worcester is continually striving to improve 
the water system at hand as evidenced by the construction 
of the new Quinapoxet Resevoir in Holden completed in 1954 
at a cost of $1,300,000 with a capacity of one billion, 
two hundred million gallons, and the construction of 54.29 
miles of new water mains completed between 1950-54. 
Ii'or details on water rates and cost refer to 
Table 6. 
Climatic Conditions 
Studies made by Ellsworth Huntington, noted 
American Geographer, show the Massachusetts is located in 
a .climatic region which is nearly ideal for factory pro-
ductivity and general health. The State's physical location 
makes it literally a cross section of New England. The 
Berkshire Hills, the narrow picturesque valley of the 
Hausatonic, the broad fertile val ley of the Connecticut. 
and 2,200 miles of coastline insure varied recreational 
facilities. Worcester is somewhat equi-distance between 
the Berkshires and the coast. The fact that many thousands 
of visitors come to Massachusetts every year in both summer 
and winter to enjoy these facilities and natural at-
tractions proves the Massachusetts offers excellent re-
creational advantages marked by idea:l climatic conditions. 
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TABLE VI 
Metered Water Rates - Worcester, Mass. 
Minimum rate of $4.00 for each six months. 
The first 25,000 cubic feet or less at 20 cents per 100 
Cu.Ft. Through one meter only. 
For all water in excess of 25,000 cubic feet at 14 cents 
per 100 Cu.Ft. Through one meter only. 
For water used by City Departments 14 cents per 100 Cu.Ft. 
For water used by Institutions of a religious, charitable, 
educational, or hospitalization purpose 14 cents per 
100 Cu.Ft. . . 
For water sold to water districts outside the city limits 
24 cents per 100 Cu.Ft. 
Usual billing period - 6 months 
SOURCE: City of Worcester - Bureau of Water, 1954. 
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Worcester possesses a mean temperature in Jan-
uary of 25.1°F and a mean temperature in July of 71.2°F. 
The mean annual percipitation is 42.40 inches. Worcester 
is 480 feet above mean sea level, the elevation at the 
City Hall. 
The year 1953 brought a freak tornado to Worcester 
and the year 1954 brought two hurricaines, "Carol" and "Edna" 
to the area. Prior to this Worcester was not confronted 
with a natural disaster since 1938, a period of 15 years. 
Such abnormalities in the Worcester area are rare. 
Availability of Good Sites 
The Worcester Chamber of Commerce .has available 
listings of existing plant sites in the city of Worcester 
and the surrounding areas. Information is furnished con-
cerning the contour of the land, drainage features, rock 
bed formations, nearness to running water etc. Since exist-
ing sites will have been purchased or rented at the time of 
this writing and since new sites will have been developed 
the author is making no attempt to list any industrial sites. 
The Chamber of Commerce is adequately staffed to handle 
this function in the future. 
It will be of interest to industrials to note the 
fact that industry is on the rise in suburban Worcester. 
With large areas of undeveloped land along Route 9 Shrews-
bury and Route 12 Auburn and Route 12-110 West Boylston 
industry has begun to make its move. 
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Industrial newcomers to the City's outskirts 
include among other industries, woodworking shops, lumber 
industry, tool and die companies, and aluminum foundry, 
machine shops, and brass and electric plating companies. 
Indications are that ideal sites are in existence 
in suburban Worcester as well as within the City limits. 
It would be well worth the efforts of management to seek 
out s1 tes in the Worcester area, because such sites, 
coupled with other industrial advantages makes Worcester 
an attractive place to locate. 
Soil & Topography of Land 
Worcester can be likened to the Eternal City in 
that it is located on and about seven hills. These hills 
that surround the city range in height from 500 to 1,000 
feet. They are almost strategically located to form a 
natural circumference about Worcester. Their existence 
however has not impeded transportation in and out of the 
city. Railroads have circumvented the hills and truck 
highways have been constructed to wind their way over or 
' 
to the side of these hills. Worcester is located very much 
in the center of Massachusetts boarded by Holden and West 
Boylston on the north, Shrewsbury and Grafton on the east, 
Millbury and Auburn on the south, Leicester on the west 
and Paxton on the Northwest. 
Topographical characteristics indicate that the 
soil in and about Worcester is moist and of good texture. 
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Topsoil ranges from an averag e of 5 to 8 inches. in depth 
and is practically clear of clay deposits. In some areas 
the soil does have .tendencies to be rough and stony. An 
aerial survey map indicating land elevation's is shown on 
page 72. 
Zoning by-laws were adopted in Worcester in 1924 
and revised in 1951. The City is divided into six classes 
of districts, namely: three residence districts, A, B, and 
C; business districts with three subdivisions; and two 
industrial districts, A & B. Refer to the zoning map on 
page 73 for industrial zones. 
In past years industrialists have concerned them-
selves with flooding conditions prevalent in an area. Not 
since 1938, when the hurricane, previously mentioned, hit 
the City have manufacturers been ooncerned with floods and 
the damag e they cause industry. Unlike the midwest and 
south central states of the United States as well as coastal 
cities where flooding conditions have caused multi-million 
dollar damage, Worcester has been relatively safe f'rom 
f'loods. 
Mountain barriers, plateaus, and large rivers 
are not part of the topographic picture of Worcester. Such 
·natural barriers make for diff'icult and expensive trans-
portation and communication and oftentimes restrict the 
market for industry by limiting population. 
Natural Resources 
Worcester is not located in an area noted for the 
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possession of natural resources. There is no ore or coal 
mining performed . and practically no primary processing in-
dustry such as smelting or refining. One of the most im-
portant factors to be considered in locating a primary 
industry is proximity to raw materials and industrialists 
concerned with these industries would find greater ad-
vantages in area's possessing natural resources. Worcester 
County does possess excellent resources for the farming 
industry. Ranked as one of the top 100 counties in the 
nation .production wise, Worcester County last year had 
farm income of almost $25,000,000. This last statement 
is an indication of the fertility of the land in Worcester 
and is kindred to the pregious factor of soil and topography 
characteristics. Industrialists engaged in the food pro-
cessing industries should give strong consideration to 
these facts. 
Worcester County is the top apple producing area 
in New England. The county's poultry operations are valued 
a t $7,093,000. 
Farm construction trends point to lighter, low 
cost buildings that will stand rough treatment. Farms in 
Worcester County are becoming more and more mechanized to 
cut down on the cost of labor. Smaller farms are steadily 
becoming abandoned. Larger farms are absorbing the acreage 
and operations of the smaller farms. 
Worcester County has 2166 farms, with an average 
land and property valuation of $9542. 
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Vulnerability to Air Attack 
This geographic factor is relative in every 
sense of the word. By saying this I mean that Worcester 
is comparatively secure in the light of other industrial 
regions along the eastern seaboard. It is probably less 
secure than industrial centers located west of the 
Allegheny Mountains. As previously stated the city is 
su r r ounded by seven hills; whether these land structures 
afford a sound defense is highly speculative in this age 
of a t omic warfare. However, these hills afford some pro-
tection and Worcester is less susceptible to destruction 
than areas such as New Jersey and Eastern Pennsylvania. 
For those skeptic industrialists who fear the future 
security of their industries the safest bet is to locate 
underground and even that has its shortcomings. 
Worcester is located 40 miles inland from the 
Atlantic Ocean, has a square mileage area of 37.16 square 
miles, has the 26th Yankee Division National Guard located 
there as well as several mobilization and surface units of 
the Naval Reserve, an Army Reserve and a voluntary crew of 
Civilian Defense Personnel. 
Worcester is secure, just how secure is diffi-
cult to say. 
Momentum of An Early St.ar.t 
Originally settled in 1673, Worcester was 
established as a town in 1684 and incorporated as a city 
in 1848. The manufacture of textiles started as early 
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as 1789 and the first piece of corduroy was made in 
Worcester. Since Worcester did not have much water power, 
· it was not until the advent of steam power that the area 
became highly industrialized. Then, with the opening of 
the Blackstone Canal in 1828, Worcester made great pro-
gress and became one of the foremost industrial cities 
in the United States. 
During the 50 years following the Civil War, 
Worcester witnessed the growth of four major industries. 
Ichabod Washburn improved the process of manufacturing 
wire, specializing in piano wire, which brought about 
the establishment of the American Steel and Wire Co., 
manufacturers of 200,000 wire products. William Crompton 
invented a fancy loom in 1837, which revolutionized the 
textile industry and later his company was consolidated 
with the Knowles Loom Works. 
In 1845, F.B. Norton produced grinding wheels 
by a vitrified process and established the Norton 
Grinding Co. (see Chapter VI), which supplies a world 
wide market. Russell Howes invented the first practical 
machine for making envelopes and soon after the United 
States Envelope Co. emerged as the producer of about 
60% of the country's envelope supply. 
Although these four industries have dominated 
the industrial life of the City of Worcester, there are 
several hundred other manufacturing units producing shoes, 
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slippers, paper making and textile making machinery, rugs, 
textiles, crank-shafts, leather belting, Pullman coaches, 
screws, valentines and several other products. 
The preceeding hardly scratches the surface in 
describing the industrial growth of the city. Each new 
industry had its own unique beginning, but they did begin 
and they did develope in the City of Worcester. 
Vital Statistics and Living Costs 
Management in considering a location for its 
industry must take into consideration the living costs 
in the area that will ultimately affect the real wages 
paid to its employees. Within this section consideration 
will be given to the ho~sing facilities available for 
occupancy, persons per unit, age of dwellings, monthly 
rents of tenament occupied units and the value assigned 
to one unit dwelling structures. Utility rates for gas, 
electricity, water, oil and coal will also be cited • 
Families and individual incomes and the marital status 
of the population will be mentioned. Taxes, both of a 
personal and property nature will be given. 
Of a total of 55,792 dwelling units in Worcester, 
54,981 were occupied units and 408 or 7% were vancant and 
available for occupancy. Of the occupied units, 38.5% 
were owner-occupied and 61% were tenant - occupied. 
In the Worcester Metropolitan Area 46.1% were owner-
occupied and 53.9% were tenant-occupied. or the total 
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dwelling units in the Metropolitan Area, .8% were vacant 
and available for occupancy. The average estimated cost 
of dwelling units built during 1953 in Worcester was 
$6,274. per unit, compared to ~8,592 P.er unit for all 
units reported in the state. 
The types of structures prevalent in the area 
are as follows: Per Cent of Total 
Number Worcester Wore. Met. Area 
1 Unit Detached 
1 Unit Attached 
1&2 Units Semi-Detached 
2 Unit Structures 
3&4 Unit Structures 
5 or more Unit Struct. 
14,218 
193 
548. 
8,214. 
23,685. 
8,934. 
25.5% 
.4 
1.0 
14.7 
42.4 
16.0 
35.8% 
.6 
1.5 
15.9 
33.8 
12.4 
The age of existing housing structures in the 
City of Worcester are: 
Year Built Units Per Cent of Total 
1940 - 1950 3,795 6.9% 
1930 - 1939 3,100 5.7 
1920 - 1929 9,070 16.5 
1919 or earlier 38,985 70.9 
The number of persons per unit in 1950 was 
as follows: 
Persons Unit Worcester Worcester Met. Area 
1 p erson 3,917 7~1% 7.1% 
2 persons 14,579 26.5 26.5 
3 persons 13,384 24.4 24.1 
4 persons 11,322 20.6 20.7 
5&6 persons 9,295 16.9 17.1 
7 persons 
or more 2,484 4.5 4.5 
Median persons 
per unit 3.2 3.2 
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The condition of existing units in Worcester: 
Worcester Worcester Met. Area 
Units having no private bath 
no running water or delapitated. 
Units having central heating. 
Units having mechanical refrig. 
60.5 
90.3 
10.3% 
61.7 
90.2 
Value of one-dwelling-unit structures in 
Worcester and the Worcester Metropolitan Area: 
Number Worcester Worcester Met. 
Less than $3,000 185 1.5% 2.9% 
$3,000 - $3,999 201 1.7 2.8 
4,000 - 4,999 335 2.8 4.0 
5,000 - 7,499 2,202 18.1 21.9 
7,500 - 9,999 3,160 26.0 25.8 
10,000 - 14,999 4,085 33.6 29.6 
15,000 & over 1,976 16.3 13.0 
Median Value $9,941 $9,232 
Monthly rents of tenament occupied units were 
as follows: 
Worcester Worcester Met. 
Under $ 20 8.9% 11.0% 
$ 20 to $39 64.5 63.6 
40 to 60 18.4 17.7 
60 & over 8.2 7.7 
Area 
Area 
Supplementing the above housing picture Worcester 
has, since the end of World War II through government 
financing, constructed several veterans' housing develop-
ments. Among them include the Graat Brook Valley Apartments, 
the Curtis Apartments, and the Lakeside Apartment. Rents 
paid for units within these projects are based upon the 
annual salaries of the tenants. Families, with incomes 
exceeding certain figures are required to move and seek 
housing elsewhere. Worcester has accepted Chapter 434, 
* Acts of 1953 providing for rent control. 
Utility rates for private users in existence in 
the City of Worcester in effect durin g 1954 are shown in 
Table 7. 
The rate imposed by the New England Telephone 
and Te-legraph Company for private phone use is $5.82 per 
month including u.s. Tax~ Lower rates prevail for two and 
four party lines. 
Fuel oil for home heating purposes averages 
approximately $ .143 per gallon. Range oil for stove 
heating and cooking averages $5.25 per 25 gallons. Coal 
per ton, anthracite, stove size is approximately $ 28.25 
t ** per on. 
The factors applied to Worcester, Massachusetts in 
the pages of this chapter concerns themselves primarily with 
spatial and territorial limitations. On the other hand be-
cause of its location certain advantages will accrue to an 
area or city in the light of geographic factors. Although 
no one area can possess all the advantag es associated with 
geographic factors, the author believes that Worcester is 
an attractive location for industry and basis his convict-
ion on the information stated in the chapter. 
* 
All figures and percentages pertaining to housing taken 
from United States Census - 1950 
Figures taken from company invoices - 1954. 
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TABLE VII 
Utility Ra te s f or Private Users - Worcester , Mass. 
~~2. 00 
.04 
.03 
.025 
Electric Rates (Kilowatt Hours) ~:- ~~ 
Gas Rates (Supplying 1000 B.T.U. Gas) ~~~~'~ 
----~~~~~---------~==~~~~~S~t~e~Es of Rate Schedules per C.C.F. 
STEP 2 STEP 3 STEP 4 STEP 5 
9 all over 
@.305 10 @.255 
8 45 all over 54 
@.30 @.165 @.145 
7 All over 8 
@.325 @.145 
8 7 plus* 16 plus* excess 
®.315 @.205 @.155 @.125 
'.1!-Quanti ties · vary depending upon 
load demand. Fig ures shown are 
for minimum load. 
~'HE- Information taken from Utility Company Invoices. 
-~HHf- Information taken from Utility Company Invoices. 
CHAPTER V 
Application of Industrial Plant Location Factors 
tb Worcester, Mass. 
Worcester, a city of diversified industry, 
currently carries 50,000 employees on its industrial pay-
roll. It has a total of 662 varieties of manufacturing 
establishment producing goods and services from apparel to 
wood products. 50% of Worcester industries employee less 
than 500 people. It is an industrial city producing both 
industrial goods and consumer goods. The factors explained 
in Chapter III will, in the following pages, be applied to 
Worcester. The factors are industrial factors, the City 
of Worcester is an industrial city. Chance development 
above could not have fostered the growth of Worcester. 
An advantageous competitive position in regards to in-
dustrial plant location factors aided immensely the in-
dustrial growth of the city. This statement · will be 
borne out in succeeding pages. 
As previously stated this thesis is not being 
written with the thought in mind of any one particular 
type industry. In order to show what industries do exist 
Table 8 has been prepared listing Worcester companies by 
employment and product classification, prepared by the · 
Worcester Chamber of Conmerce - May, 1954. 
Worcester, long known as a city of diversified 
industry in primary manufacturing, had a remarkable record 
of industrial growth in the 7 years following World War II. 
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TABLE VIII 
Listing of Worcester Companies by Employment and 
Product Classification 
Classification 
Apparel 
Castings 
Chemicals 
Electric 
Electric Machinery 
Fabricated Meta-l Products 
Food 
Forging s 
Furniture 
Leather 
Machine Shop 
Machinery 
Mi s cellaneous 
Misc. Textile Products 
Ordnance 
Paper 
Plastics 
Plating 
Primary Metals 
Printing 
Rubber 
Stampings 
Stone, Clay, Glass 
Textile 
Textile Machinery 
Tool 
Transportation Equipment 
Wood 
Size Code 
A 
B 
c 
D 
E 
F 
G 
TOTALS 
Employment Range 
Over 1000 
500 - 999 
200 - 499 
100 - 199 
50 - 99 
25 - 49 
Under 25 
TOTALS 
Companies 
47 
13 
26 
5 
5 
86 
33 
4 
14 
23 
32 
38 
30 
24 
1 
22 
12 
12 
8 
64 
7 
19 
12 
33 
14 
33 
4 
41 
662 
Companies 
6 
9 
37 
40 
70 
78 
422 
662 
Approximate 
Employment 
2310 
746 
594 
836 
1454 
4594 
1255 
2036 
174 
3009 
1018 
5436 
358 
931 
804 
2666 
748 
337 
4508 
1487 
304 
1322 
5171 
2378 
2644 
1247 
579 
437 
49,383 
Approx. Employment 
15,235 
6,094 
11,991 
5,573 
4,540 
2,591 
3,359 
49,383 
SOURCE: Industrial Bureau - Worcester Chamber of Commerce 
May, 1954. 
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In that period, 263 new industries were established in 
the ABC City Zone e.lone. Four-fifths of the employees 
in these new plants are engaged in the manufacture of 
consumer goods. This number of new industries was twice 
the national average rate of growth. 
Worcester County is 18th .in the nation in indus-
trial employment. It also ranks even higher in several 
important and basic types of industry as follows: 
Machinery 
Furniture 
Textiles 
National Position* 
Stone, Clay, and Glass 
Instruments 
Paper Products 
Leather Products 
Fabricated Metals 
Location of Service Industries 
9th 
9th 
lOth 
11th 
11th 
12th 
12th . 
17th 
Like complimentary and competing industries 
the existence of service industries in an area adds a de-
sirable characteristic to the iocational pattern. _ Chapter 
III indicated the types of goods and services most likely. 
to ·be purchased by industry. It also stated that some 
companies, because of their size, are independen t of out-
side establishments to provide certain service. Those 
smaller industries will be required, however, to purchase 
outside services until the time comes when they can organize 
their own service functions. Table 9 indicates those 
~<-Industrial Bureau, Worcester Chamber of Commerce - May 1954. 
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TABLE IX ... :' 
Service Establishment in Worcester, Mass. ~~· 
SERVICE ESTABLISHMBNTS 
Personal, Business & No. Estab. Propr 1 s Employees 
Repair Services, Total 1,144 1,131 2,563 
Persbnal Services 798 794 1,655 
Barber, Beauty 366 379 355 
Clean, Dye,Rpr. 25 20 375 
Laundries 39 34 511 
Business Services 67 53 335 
Advertising 12 9 67 
Duplicate, Mail 9 10 16 
Bldg. Services 7 5 43 
Auto Repair 148 140 379 
Misc. Repair 131 144 194 
.tunusements 94 60 (Jul:Y}621 
Motion Picture 16 3 292 
Bowling, Pool 30 21 131 
Other 48 36 198 
Hotels 37 17 670 
~f- These fi gures in tho us and (add 000) 
SOURCE: Boston University - Bureau of Business Reasearch 
New Eng land Community Abstracts - 1953. 
Pay Roll* Receipts* 
4,979 16,316 
3,031 8,851 
552 1,817 
799 1,355 
952 1,836 
676 2,376 
213 951 
23 79 
79 143 
914 3,508 
358 1,681 
863 3,q75 
494 2,603 
215 448 
154 524 
1,'029 3,061 
CD 
01 
service establishments in business in the city of Worcester 
in 1948. Since that time they have increased in number 
and size. 
Waste Disposal 
Worcester is continually moving forward in an 
effort to improve the waste disposal problem which is 
prevelent in some many cities, industrial and otherwise. 
Because of the interest placed by the City Management of 
Worcester in the problem of waste, great strides have 
been accomplished in t he city. 
In e arly 1950, a major reconstruction of the dis-
posal plant on Greenwood Street was completed. This all-
eviated a major health problem being caused by sewage 
emptying into Lake Qumsigamond from the area east of 
Plantation-Grafton Streets. In addition to this, other 
problems existed in other parts of the city. 
To correct some of these problems, a new pump-
ing station on Lake Avenue was constructed to lift sewag e 
from that area over Belmont Hill and thence into the 
city's trunk sewers. This station has eliminated further 
pollution of Lake Qumsigamond and enables construction 
of more trunk sewers to serve the whole Lake area. 
Forty-nine miles of trunk sewers have been com-
pleted at a cost of $ 3,238,000 to serve homes and industry 
of Worcester. A modern sewage disposal plant started in 
1946 has not yet been completed. The total cost will be 
$3,243,000. 
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The sewage in the city of Worcester consists of 
all the wastes from toilets, wash bowls, bathtubs, showers, 
sinks and wash trays as well as from 3.0 to 3.5 million 
gallons per day of industrial waste liquors from practically 
all shops and factories in the city. These inc.lude spent 
acid iron wastes, lime and tanning liquors, dyestuffs, wool-
washings, fats and greases. 
Three main sewers carry the sewage to Brosnihan 
Square, where it enters the outfall sewer, 72 inches in 
diameter which carries the entire sewage flow to the Sewage 
Treatment Works. The average daily quantity of sewage 
varies between 22 and 25 million gallons. 
The pertinent data concerning the work done each 
* year are as follows: 
7000 - 8000 million gallons of sewage receive 
clarification and purification; 22 to 25 million gallons 
daily. 15 to 20 million gallons of sludge are dried on 
sand beds. 12,~00 to 15,000 cubic yards of dried suldge 
are removed from these beds each summer. 
A modern $1,000,000 incinerator is in oper-
ation in the vicinity of Ballard Street and is designed 
to incinerate 100 tons daily of all types of refuse • 
. Plans have been made for a three burner incinerator with 
ample storage capacity. This project, due for completion 
in 1955 will have sufficient capacity to handle any problem 
*City of Worcester - Sewage Dept., 1954. 
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in the disposal of refuse. These incinerators will be a 
definite advantage to those industries seeking dumping 
grounds for their wastes. 
The City of Worcester maintains a fleet of the 
most modern type garbage trucks which make daily visits 
to homes and industries to rid them of this particular 
type refuse. 
Communications 
Worcester is not confronted with any type of 
communication problems. An up-to-date telephone dialing 
system is maintained by the New England Tel. & Tel. Co. 
A Western Union office is located in the city. Postal 
delivery is conducted daily and parcel post and railway 
express services are available. 
Size and Character of the Communiti 
Worcester is a city seeking the location of 
industry within its borders. The Worcester Chamber of 
Commerce has made a national reputation for its work in 
developing industry. Going far beyond the usual efforts, 
t h e Chamber offers management consultation with its staff 
experts in such fields as organization, production and 
sales. Information on available sites and factory space 
may be obtained from the Chamber or from the , Development 
Division, Massachusetts Department of Commerce. 
Massachusetts is the first market in New England, 
and Worcester is the second market in Massachusetts. The 
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following are some of the yardsticks of Worcester's re-
cent growth, 1953 vs. 1947: 
Industrial Employment 
Industrial Wages 
Bank Savings 
Retail Sales 
up 16% 
up 75% 
up 95% 
up 41% 
The above figures give conclusive evidence that 
Worcester wants industry and wishes to retain what it now 
has. 
Worcester is operated under the Council-
Manager (Plan E) type city government. Since this system 
was introduced in January 1950 great strides have been 
taken to better the school, water, highway, and street 
systems of the city. The City Council and City Manager 
have endorsed industrial development. 
The 1950 population figure for Worce.ster was 
203,486 with a density of 5,476 persons per square mile. 
Of the 160,518 persons 14 years old and over, 83,627 or 
52.1% were in the civilian labor force. Of these 6.4% 
were male and 31.6% were female. 
The Nativity of the population was as follows 
in 1950: ~ of total 
Number Worcester Worcester 
Area 
Native-born White 167,981 82.5% 84.1% 
Foreign-born White 33,786 16.6 15.2 
Negro 1,568 .s .6 
Other 151 .1 .1 
Met. 
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The Age Composition of the population was as follows 
in 1950: ~ of total 
~ Number Worcester Worcester Met. Area 
Under 5 18,171 8.9% 9.6% 
5 - 13 24,797 12.2 13.1 
14 - 19 15,519 7.6 7.8 
14 & over 160,518 78.9 77.3 
21 & over 141,983 68.8 68.1 
65 & over 21,150 10.4 10.1 
Medium age 33.8 33.6 
Of the 33,786 foreign-born persons in Worcester, 
11.5% were of Swedish origin, 11.4% Irish, 10.4% Italian, 
10.1% Lithuanian, 9.1% Canadian (French), 8.6% Canadian 
' (not Fr ench), 7.7% Polish and 6.4% Russian. 
The actu al voters in the 1952 Presidential 
Election were 99,218. Of this total 51.1% voted Repub-
lican and 48.6% voted Democratic. 
Income of Families and unrelated individuals in 
1950 were: 
Worcester Worcester Met. 
Income under $1,500 27.2% 25.8% 
From $1,500 - 2,999 27.1 27.7 
From 3,000 
-
4,499 26.2 26.9 
$ 4,500 and over 19.5 19.6 
Medium Income $ 2,790. $2 ,835. 
In 1950 Worcester was the 2nd largest city in 
Massachusetts and the 50th largest city in the United States. 
Area 
For the decade 1940 to ·1950, the population increased 
9,792 or 5.1%. Since the balance of births over deaths 
was 14,289, there was an out-imigration of 4,497 for the 
decade. l'he birth rate for 1951 in Worcester was 19.9 
persons per thousand of the population, while the death 
rate was 11.5 persons per thousand. In 1950, there were 
45,555 married couples living in Worcester, of which 42,605 
had their own households. 
Community Facilities 
Worcester is richly endowed with educational 
religious, social, recreational, and civil community 
facilities. The first of these to be considered will be 
the educational facilities available. 
Institutions of higher learning include Holy 
Cross College founded in 1843 and one of the countries 
most famous Jesuit colleges; College de L'Assumption 
is a unique institution of the Society of the Augustinian 
Fathers and comprises both a preparatory school and 
college; Clark University, founded in 1887, now with a 
co-educational enrollment of over 1000 is noted for its 
work in advanced psychology and graduate work in geography; 
State Teachers College is a co-educational sheool devoted to 
the training of young people for the teaching profession; 
Worcester Polytechnic Institute, third oldest engineering 
school in the United States, dates from 1865 and is the 
alma mater of many world-famous industrialists and engineers. 
Enrollment is over 1,000. 
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A public school system consisting of 53 elemen-
tary schools, 4 junior high schools and 6 high schools 
with teaching personnel of approximately 1500 is available. 
There are 19 parochial grammar schools and 9 parochial 
high schools in the city. Total enrollment in the above 
systems is about 48,000 students. In the . public school 
system there is a pupil - teacher ratio of 27.5 - 1. 
Yl/orcester today has 119 churches re.presenting 
31 denominations. 
Among the many social and educational functions 
and clubs in Worcester are the Knights of Columbus, Masonic 
Lodges, Odd Fellow Lodges, Lodge of Elks, B'nai B 1rith, 
the Worcester Art Museum, two Boys Clubs and a Girls Club, 
the American Antiquarium Society, the Worcester Woman's 
Club, the Y.M.C.A., the Y.W.C.A. and others. 
Worcester was the first city in the nation to 
set aside land for a public park and today the 37. 2 square 
mile city area holds 21 parks, 19 playgrounds and seven 
bathing beaches totaling 2591 acres. 
Also available to the residents of the city are 
9 golf courses, 1 archery range, 12 skating areas, 2 ski-
ing areas, 33 tennis courts as well as sites for basket-
ball, football, softball, baseball and handball. The city 
has 1 morning, evening, and Sunday newspaper with 4 radio 
and 1 television stations. There are about 10 movie 
theatres in Worcester. 
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The recreational facilities of Worcester County 
include many state forests and parks for picnicking, 
hiking, camping, etc. 
Civic values enhancing Worcester's attractiveness 
include adequate police and fire protection; 12 hospitals 
with 8,123 beds; 19 public libraries with 663,938 volumes, 
and 3 museums. There are 12 hotels of various sizes with 
rooms totaling 1,107. 
The above mentioned facilities are all available 
to the general public. They are not completely exhaustive. 
Individuals may seek their own particular comforts in many 
more ways. 
Transportation, Terminal, and Distribution Facilities 
The first consideration given to this factor will 
be the availability of rail service in and out of the city 
of Worcester, and the number and capacity of public freight . 
warehouses. 
More railroad freight is intercha~ged at Worcester 
than any point in New England. This is the logical dis-
tribution center for the entire area. Freight destined 
for northern, western and southern points is interchanged 
in the city by three railroads: The Boston and Albany, 
the New Haven, and the Boston and Maine. Historically 
industries seeking new locations favor communities served 
by railroads, enjoys an enviable position in inter-commun-
ity industrial and business competition. The Boston-Albany 
Railroad of the New York Central Lines provides passenger 
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and freight service to points east and west of Worcester. 
The Boston · and Maine Railroad has service to points north 
and the New York, New Haven and Hartford Railroad goes to 
points south of Worcester • 
. As stated, passengers are serviced by these 
railroads, with eighty passenger trains entering or 
leaving Worcester daily. Direct passenger service connect-
ions can be made from Worcester to many of the important 
commercial and industrial centers of the United States. 
Over 1,500 freight cars pass through the city 
daily. New York Central Pacemaker freight services offer 
second morning LCL merchandise service to points as dis-
tant as Detroit, Cleveland and Chicago. Worcester is a 
large transfer point for express and parcel post. Refer 
to map on page 96 showing bus and rail lines serving 
Worcester. 
Supplementing the railroads as well as acting in 
an independent capac.i ty for the transportation of goods 
and services are about 25,000 trucks in Massachusetts. 
Over 5,000 of these trucks operate in interstate commerce. 
Of this total more than 100 major trucking companies have 
terminal facilities in the Worcester area and car-loading 
concerns have doubled since 1948. 
The three main truckroutes leading out of New 
England join at Worcester; namely, the Boston-Chicago, 
Boston-New York City and Merrimac Valley - New York City 
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Routes. Truck lines radiate in all directions. Points 
as distant as Baltimore and Buffalo are serviced overnight. 
Worcester is proximately located to several 
trunk highways. The principal highways are u.s. Route #20 
and Routes #9, #12, #110, #122, and #146. U.S. Route 
#20, which runs along the extreme southern sections goes 
northeast to the Greater Boston Area and west to Spring-
field, Pi ttsfiel~'- and into New York State. Route #9 is 
the express highway to Boston on the east and on the west 
it runs parallel to U.S. Route #20 into Pittsfield. Route 
#12, north and south, goes north through Leominster, 
Fitchburg .and into the State of New Hampshire, while on 
the south it goes through Webster and into the State of 
Connecticut. Route #110 goes northeast from Worcester 
through Lowell, Lawrence, Haverhill and joins with u.s. 
Route #1 and the New Hampshire Toll Road for points north. 
Route #122, north and south, goes southeast into Rhode 
Island and northwest joining Route H2 in Orange. Route 
#146 is an express highway to Providence. The map on 
page 99 shows these principal highways. 
Six non-stop passenger, mail and express flights, 
and one cargo flight are operated daily by Northeast 
Airlines between Worcester and New York City in each dir-
ection. Three fli ghts are operated daily through Worcester 
in each direction on the Boston-Buffalo route of Mohawk 
Air Lines, handling mail, express, cargo and passeng ers. 
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The Wor cester Municipal Airport is located 3.9 
miles west of the heart of the city, has three runways 
ranging from 3,750 to 5,500 feet. The fixed base operator 
of the airport is Univers a l Aviation. 
Comparative figures for the first 11 months of 
1953 and 1954 show a 5% increase in outbound air express 
and air freight for the period, with 503,255 pounds ship-
ped out in 1954 compared with 480,197 pounds in 1953. 
Inbound cargo was up 42% from 178,563 pounds 
to 254,244 pounds. Indications are that the Worcester 
Municipal Airport is being used more for industrial ship-
ments. 
Although Worcester is located inland it is 
easily accessible to the Port of Boston which offers 
excellent shipping, stevedoring and warehousing facil-
ities. The port is 200 miles nearer Europe than any other 
major American port, it is 400 miles near Buenos Aires 
than is New Orleans, and it is over 100 miles nearer to 
Rio de Janeiro than is Baltimore. These shipping advant-
ages to world ports p lus coastwise shipments to customers 
located along the Atlantic, Gulf and Pacific coasts, give 
~ real trading edge when shipping from a Massachusetts 
plant. 
Twelve local and long distance bus lines form 
a tight net-work of connecting routes to provide fast 
service to all points. The city and surrounding com-
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PLACES OF INTEREST 
A. The Sheraton Hotel D2 
B. Union Station E2 
(N.Y., N.H. & H.; N.Y.C. and 
B. & M.) 
C. Worcester Airport 
(NEA and Mohawk) 
D. Bus Terminal 
B & W, Greyhound, Johnson, 
New England, Trailways, 
Worcester Bus Co., Short Line 
E. Clark University 
F. 
G. 
H . 
I. 
J. 
K. 
L. 
M. 
N. 
0. 
P. 
Q. 
R. 
s. 
T. 
College of the Assumption 
College of the Holy Cross 
Worcester Academy 
Worcester Polytechnic Institute 
Worcester State Teachers College 
City Hall 
Worcester Memorial Auditorium 
U. S. Post Office 
Masonic Temple 
Knights of Columbus 
Elks Home 
Odd Fellows Hall 
Y.M.C.A. 
Y.W.C.A. 
National Guard Armory 
U. Naval Reserve Training 
Worcester Art Museum Y. 
w. 
Center 
American Antiquarian Society 
C6 
'>/ 
/ 
D2' 
C3 
H4 
C2 
D2 
E3 
X. 
Y. 
z. 
~ 
Chamber of Commerce D3 \ 
John Woodman Higgins Armory G4 ' ~~------~~~ 
U. S. Army Reserve Armory Fl \ \ , Hospitals 
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Map showing the Sources of the Water Supply 
. . 
for the City of Worcester, Massachusetts 
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munities are served by an efficient .mass transportation 
system. 'l 1he Worcester Bus Co., privately owned and op-
erated runs 158 pieces of equipment over 26 different 
regularly scheduled routes in the city. In 1954 the com-
pany carried 22,523,548 passengers over a total of 4,830, 
000 miles. Outlying comm~mities, some of them over 20 
miles away, are also on regular schedule. Contrary to the 
widesp read trend in mass transportation systems, the 
Worcester Bus Comp any has consistently shown a profit 
in its op eration. 
Vfuolesale trade establishments employed 5, 207 
persons in November, 1952 and had an annual payroll of 
$19,370,000. There were 13,752 persons employed by re-
tail trade establishments with an annual p ayroll of 
$31,030,000. The 19 53 u.s. Census of Business reported 
retail sales in Worcester at $ 283,049,000. Single family 
retail sales in 1953 were $3,593. 
Worcester is the most important trading center 
in central Massachusetts and has an estimated trading 
area population of over 563,400. 
Nowhere else in the Northeast is there such a 
concentrated, easy-to-reach buying center as Worcester-
Crossroads of New En g land. 
There is increasing evidence o f faith in Wor-
cester's growing and stable buying power: larg e new Wal-
green Drug Stores, two new multi-million dollar sh opping 
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centers, new 3/4 million dollar Kresge Store, many new 
major gorcery chains and independent super-markets, new 
7-million dollar Lincoln Square (downtown) improvement 
project, many new bank buildings and branches. 
Table 10 shows a wholesale distribution 
analyses of sales in Worcester. 
Public warehouses accessible to Worcester in-
dustries for the temporary storag e of g oods showing 
square foot storag e capacity, averag e percentag e of 
capacity- at which they operate and t ypes of goods avail-
able for storage are shown below: 
Warehouse 
Lyon 
Type of Goods: 
Worcester Stor-
Street Cap acity(sq.ft.) 
Average 
Percentag e 
Kansas St. 100,000 II " so% 
- General Merchandise: Indus trial Produc t s 
and National Manufacturers Grocery Products 
and Paper Goods 
a g e Pleasant St. 45,000 sq.ft. not available 
Type of Goods: Second Hand Furniture 
Terminal 
'l'ype of Goods: 
Mulberry St. 25,000 sq.ft. SO% 
Grocery products of Nat i onal Manuf actur ers, 
Major Appliances, and Poultry Feed. 
Colonial 1 24 Central St. 45,000 sq.ft. 75% to so% 
Typ e of Goods: General Merchandise: Industrial Products 
Worcester Cold 
Storag e 
Type of Goods: 
Rudnick & 
Meagher 
and National Manufacturers Grocery Products. 
Franklin St. 9 to 10 million 
pounds 
Meats, Frozen Foods and Poultry 
75% to so% 
Summer Street Information not available. 
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Warehouse Street 
.Mdse. 
Capacity(sq.ft.) 
Average 
Percentage 
Farnsworth 
Storage 
Type of Goods: 
Prescott St. 45,000 sq.ft. 75% 
General Merchandise: Industrial Products 
and National Manufacturers Grocery Products, 
and Electrical Appliances. 
Financial Resources and Facilities 
One of the nation's largest sources of capital, 
Boston banks and investment companies afford strong fin-
ancial banking to Massachusetts industry. Per capita 
banking deposits for Massachusetts are over 50% higher 
than the national average, and Boston stands first in 
volume of business handled by investment trusts. Mass-
achusetts per capital income is one of the nation's larg-
est, with stability of income its outstanding character-
istic. Massachusetts is the second largest state in 
volume of insurance handled by home companies. Within 
the Worcester area there are 17 banks with total deposits 
of 574 million dollars, deposits per capita were $ 2,105 
in January 1954. A break down of the banking institutions 
in Vv'orcester is shown in Table 11. 
Worcester is also the home-office city of two 
nation-wide life insurance companies, both of which are 
among the ·very few companies licensed to write individual 
life, group and personal accident and sickness insurance 
in all 48 states and the District of Columbia. 
rhe Tax Structure 
Taxation in Massachusetts is based upon the 
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TABLE X 
Wholesale Distribution - Analysis of Sales - Worcester, Mass. 
(1948) WHOLESALE DISTRIBUTION - ANALYSIS OF SALES 
No. of Employ- Total * 
..l!. Estab. ees Paz roll' Sales" 
1948~ Total 444 4,645 15,351 235,350 
1939! Total 405 3.!751 61.412 100,798_ 
Merchant Wholesalers 355 3,665 1,867 165,503 
Mfrs. Sales Branches 53 721 2,473 44,052 
Petroleum Bulk 11 166 667 22,125 
Agents 2 Brokers 2 Others 21 44 144 3,670 Groceries, Foods, Meats 53 725 2,319 51,708 
Meats n.a. n.a. n.a. n.a.. 
Farm Produce 27 168 488 6,779 
Farm Raw Materials 4 18 60 2,831 
Liquors 12 275 899 12,893 
Drugs, Chemicals 12 145 468 6,328 
Industrial Chern. n.a. n.a. n.a. n.a. 
Tobacco 10 185 531 16,027 
Clothing , Dry Goods 23 82 . 357 5,477 
Clothing n.a.. n.a. n.a. n.a. 
Furn., Furnishings 6 47 138 1,447 
Paper 15 130 381 3,306 
Autos, Equipment 17 300 822 5,188 
Electrical 16 172 514 7,929 
Hdw., Plumbing 12 148 568 6,361 
Lmbr.,Constr. Mat. 14 142 840 14,902 
Machinery, Equip. 73 658 2,264 17,506 
Metals 6 180 706 8,127 
Other 98 710 2,750 33,561 
SOURCE: BOSTON UNI VERSITY - BUREAU OF BUSINESS RESgAR GH 
- NEW :8NGLAND 
COMMUNITY ABSTHACTS - 1953. 
~~- These fi gures in thousands (add 000) 
n.a. Not available 
N.C. Not comparable 
TABLE XI 
Banking I nstitutions - City of Worcester 
Total 
Resources Deposits Loans and 
Discounts 
4 National Banks ~w 52,199 $ 48,147 $ 14,843 
2 Trust Companies 139,584 128,540 48,871 
12 Savings Banks 307,961 270,678 123,559 
3 Cooperative Banks 5,933 5,283(shrs) 4,178 
1 Federal Savings and Loan Association 63,299 49,823(shrs) 50,760 
30 Credit Unions 2,384 2,069(shrs) 1,096 
1 Other 5,283 4,648 4,523 
7 Branch Banks 
Money figures in thousands. 
SOURCE: National Bank, Savings Bank and Trust Company data from Rand McNally Bankers 
Directory, June, 1951. 
Co-operative Bank data from State Commissioner of Banks, 1950. 
,_, 
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principle of encouraging industrial growth. This state has 
long had an enviable reputation for efficiently managing 
its affairs; consequently, it is possible for business-
men to plan intelligently, to meet their tax commitments. 
There is a $5.00 per thousand State tax (and .no local taxes) 
on the value of machinery used in manufacturing, a moderate 
tax on corporation net income and a single local tax on 
real estate. There are no special taxes for schools, public 
health, welfare or any other specific public activities. 
The City of Worcester has a well organized and 
soundly managed municipal government. Changes, beginning 
with the introduction of manager government in 1950, have 
included a separate personnel department and modernization 
of assessing methods and record keeping. These improve-
ments are accepted by many as indicators of high quality 
government. Municipal services are broad and include be-
sides the usual fundamental services a municipally operated 
airport, an auditorium, a general hospital, and a trade 
school for industrial training. The city is among the 
first in New England to undertake a federally aided pro-
gra~ of urban redevelopment. 
The tax rate given below is the complete cost of 
municipal services per $1,000 of assessed valuations. 
There is no county or shcool district levy. 
For the 6 Massachusetts municipalities with 
populations of from 100,000 to 250,000 per capita assessed 
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valuation in 1953 was $1,557 and per capita tax levy was 
$79.58 . On January 1, 1954, per capita net debt was 
$72.65, of which ~56.01 was general purpose and $16.64 
was public service debt. 
Tax Rate 
Year Amount 
1954 $ 52.00 
1953 50.00 
1952 50.80 
~rax Levy 
Year Amount Per CaEita 
1954 $17,464,800 $85.83 
1953 16,686,859 82.00 
1952 16,708,952 82.11 
Assessed Valuation 
Year Amount Per Oaoita 
1954 $333,400,000 *pl, 638 
1953 331,255,700 1,628 
1952 326,099,450 1,603 
Debt 2 1LlL54 
Amount Per CaEita 
General Purpose (Net) $16,969,000 ~ 83.39 
Public Service (Net) 6%1412000 30.18 
Net Total $23,110,000 $113.57 
An indication of the financial health of a city 
is its tax rate, but a tax rate by itself does not dis-
close the full story. Other factors must be known. A 
municipality may furnish some additional services as 
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does Worcester to its taxpayers. Many of these services 
have been furnished for so long that the people often 
take them for granted, without realizing they are much 
costlier than the fee that is charged. 
In 1953, Worcester compared favorably with the 
cities in Massachusetts on the basis of per capita taxes 
paid on property only as shown below: 
Boston 
Newton 
Springfield 
Quincy 
Cambridge 
Pittsfield 
Worcester 
Malden 
Lynn 
IVledford 
Brockton 
Somerville 
~~131. 75 
127. 73{~ 
99.69 
98.24 
95.16 
90. 28{~ 
86.44 
82.72* 
79. 59{~ 
76.66* 
74.86{l-
72.65* 
* Has no city operated hospital 
Six of the above cities do not operate their own 
municipal hospital. Belmont Hospital alone accounted for 
$1.81 while City Hospital accounted for $1.40 of the 1953 
tax rate in Worcester. 
Worcester maintains an airport and an auditorium 
at department level while many other services are provided 
within established departments. These services cost money, 
which can only be obtained by charging for the service or 
by a tax on property. 
For services rendered, it is evident Worcester 
comp ares favorably with any city on the basis of per capita 
cost. 
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Available Factory Building s and Building Costs 
The Massachusetts Department or Commerce located 
on 3 34 Boylston Street, Boston 16, Massachusetts, provides 
the latest listing s or manufacturing space available for 
sale or lease in Massachusetts. This booklet is published 
periodically and it lists alphabetically by city and town 
the industrial floor space available in various cities. 
Also included is information pertaining to the type of build-
ing construction, accessibility to railroad siding s, sani-
tary facilities, heat and lights available etc. Changes 
in listings are issued as they appear, in the form of 
suppliments to the latest booklets. Industrialists 
choosing to buy or rent a building in the Worcester Area 
should review this booklet. 
The cost of building construction in the city 
of Worcester is favorable compared with other industrial 
areas. 
Proximity to t he Market. 
If we take a 500 mile radius as a reasonable 
marketing area, Massachusetts has a territory tha t includes 
part or .all of 14 states and 4 Canadian Provinces. Within 
this 500 mile area that can easily be serviced on daily 
trips or overnite transportation include the New England 
States, New York, New Jersey, Pennsylvania, Delaware, 
Maryland and part of the states of Ohio, West Virginia 
and Virginia. The Canadian Proyinces include Ontario, 
Quebec, New Brunswick and Nova Scotia. 
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The following statistics will bear out the fact 
that Massachusetts and the City of Worcester are in an 
advantageous position as regards the potential market area. 
This 500 mile area includes: 
1. 71.6% of the Canadian Population 
2. 70.7% of the Canadian Retail Sales 
3. 78.8% of the Canadian Factories 
4. 85.4% of the Canadian Industrial Wages and Salaries 
5. 37.9% of the United States Population 
6. 40w6% of the United States Retail Sales 
7. 48.1% of the United States Manufacturing Plants 
8. 51.8% of the United States Industrial Wag es and Salaries 
9. 48.3% of the United States Income Taxes 
10. 61.3% of the United States Savings Deposits 
Sources of percentag es shown: 11Uni ted States 
Figures; Population, Census Bureau Estimate, July 1947; 
Manufac t uring Plants and I ndustrial Salaries and Wages, 
Social Security Figures, First three months, 1947; Income 
Taxes, Bureau of Internal Revenue, taxes paid in 1947; 
Saving s Deposits, Federal Reserve Board, June 30,1948; 
Retail Sales, Office of Business Economics est~mate for 
1 9 47. 
Canadi~n fi gures, all from Dominion Bureau of 
St atistics - Population, estimate for 1948; all other fi gures, 
estimates for 1 946. 
In addition, Massachusetts offers a substantial 
local market. The p opulation is growing at a healthy rate, 
is well above the n a tional averag e in wag es and saving s 
and measured by retail sales is one of America's top markets. 
" 
In the last retail census Massachusetts stood 6th in value 
of per capita sales. The state's marketing centers are 
well defined, compact, easy to reach, and economical to 
sell. Supplementing the regular residential market are 
many thousands of visitors who, in the vacation seasons, 
spend over $200,000,000 per year. Table 1 2 shows a retail 
distribution analysis of sales in Worcester County. 
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TABLE XII 
Retail Distribution - Analysis of Sales - Worcester County 
Sales per Capita Sales of 
Stores Sa les-11- Local State Single Stores Chains 
1948, Total 3,062 $265,030 9'75.'74 932.06 186,956 '78,0'74 
1939, Total 
Food Group 853 '72,041 265.23 255.85 41,892 30,149 
Groceries, Meats 643 55,115 202~91 200~26 25,440 25,860 
Bakeries 53 2,1'75 8~01 '7.'70 2,099 '76 
Confectionery 53 1,516 5.58 4.95 '718 798 
Eat,Drink,Places 600 23,181 83~34 83.57 20,793 2,388 
General Mdse.Group 92 28,360 104.41 114.55 X X 
Dept. Stores 5 20,616 75~90 84~81 X X 
Dry Good Stores. 44 1,666 6~13 9~68 X X 
Variety Stores 43 6,078 22~38 19~28 778 5,300 
Apparel Group 255 28,971 106~66 80~88 15,305 13,666 
Men's Boys' 62 5,817 21.42 16.21 4,517 1,300 
Women's 44 13,368 49.22 30.52 5,890 7,478 
Shoes 50 3,165 11~65 12~93 1,206 1,959 
Furn., Furnishings 156 15,066 55.47 45.80 9,642 5,524 
Furniture 41 8,002 29.26 22.27 5,095 2,907 
Appliances, Radios 63 4,811 17.71 15.75 2,851 1,960 
Flr. cover, Drapery 21 903 3.32 4.34 
Automotive Group 124 33,265 122.47 109.80 29,313 3,952 
Auto Dealers 93 31,000 114.13 101.74 28,012 2,988 
Gas Stations 319 11,183 41.1'7 35~79 10,511 672 
Lumber, Hdw. Group 119 13,453 49~53 52.13 10,551 2,902 
Lumber,B1dg. Mat. 27 '7,265 26 .75 28~24 X X 
Hardware 44 3,189 11.74 14~45 1,618 1,571 
P;Lumblng , E1ectria l 9 767 2~82 3.81 X X 
Paint, Wallpaper 33 1,929 7.10 3.42 
Drug, Proprietary 88 6,833 25.16 30.28 4,377 2,564 
Drug Stores 74 6,439 23.70 25.54 X X 
Proprietary Stores 14 394 1.45 4.73 X X 
Li quor Stores 59 5,429 23.65 23.65 X X 
-f--t 
f-1 
~ 
TABLE XII (Continued) 
Retail Distribution - Analysis of Sa les _: Worces~~.E County 
Stores -'~ Sales" 
Second-hand Stores 28 602 
Other Retail Stores 365 26,646 
Farm, Garden, Feed 14 2,563 
.Jewelry 30 2,288 
* These fi gures in thousand (a dd 000) 
x Wi th_l1e1d to avoid disclos.ure 
Sales per Capita 
Local State 
2.21 2.75 
98.10 97.01 
9.44 (x) 
8.42 9.37 
N.A. or --- not available; n .c. not comparable 
SOURCE: Boston University - Bureau of Business Research 
New England Community Abstracts - 1953 
Sales 
Single Stores 
X 
21,800 
1,087 
X 
of 
Chains 
X 
4,846 
1,476 
X 
f-1 
f-1 
CJ1 
Larger retail centers in cities and towns easily access-
ible to Viorcester, indicating retail sales by cornmodi ty 
groups are shown in Table 15. 
Within Massachusetts, Worcester is the shopping 
center of a zooming six hundred million dollar retail mar-
ket and t h e only New Eng land city consistently lis t ed with 
a retail selling power above the national averag e. This 
means more people buy in Worcester more often because they 
can easily reach good stores selling quality merchandise 
at a fair price. 
Five modern department stores are centered along 
main arteri es in -v~orcester close to expansive parking l o ts 
and flanked by a majority of Worce s ter's more than 2 ,500 
retail stores. 
Per capita sales in Worcester's more than 650 
food stores are among t h e nation's hi ghest and this is re-
flected by supermarkets found just around-the-corner in 
every nei ghborhood. 
The Labor Supp ly 
A primary consideration in the locating of any 
industry is the labor supply. Regardless of how mechanized 
and automatic industry may become in the years that lie 
ahead, the one element that can not be completely dispen-
sed with is manpower. Men are as essential to industry 
as food is for living. 
It can be said that in mechanics it is "Yankee" 
craftsmen. Worcester craftsmen were turning out top grade 
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industrial products when most of America was still farming 
. country. Today, Worcester manufacturers reap the full 
benefits of this l ong industrial experience with workers 
s killed in every trade of modern industry and who are 
quick to apply special skills to special purposes. Just 
as "Sterling" signifies excellence in Silver, "Yankee 
Craftsman" signifies excellence in mechanical ability. 
Skill and craftsmanship in the best traditions of New 
England production combine with ing enuity to keep Wor-
cester on an economic even keel. 
The 642 manufacturing firms, with a payroll of 
$195,000,000 employing 51,000 workers, represented 58.2% 
of the total work force in Worcester in 1954. 
The 1950 Census of Population, which reports 
occupational information on the basis of residence rather 
than place of employment, showed that there were 6,955 
Government workers and 6,044 self-employed workers living 
in Worcester. 
Currently, the unemployed labor force, which is 
several thousand more than it was in 1953, in Worcester, 
is dominated by men with metal working experience. These 
unemplcyed. workers . are characterized also by their relative 
youth and family responsibilities. More than a third of 
Worcester's unemployed are in the 21 to 35 year old age 
bracket, and one sixth are 36 to 45 years old. 
The challenge to Worcester industry is to pro-
vide at least 6,000 jobs in 1955 to offset the losses in 
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1954 and to · approach the peaks of 1953 in the Worcester 
labor market area which includes Worcester and 12 sur-
rounding towns. · 'rhese 6,000 workers were laid off in some 
of the most important city industries ~-- foundies, steel 
and wire mills, abrasives and fabricated metals. The relat-
ive shortage of job opportunities . weeded out many marginal 
workers, married women and older workers in the city. 
Substantial seasonal unemployment which tradit-
ionally besets Worcester is found in the apparel, leather, 
plastics, construction, retail trade and other seasonal 
industries and annually add several thousand people to 
the area's unemployment picture. 
The Worcester area is a prime example of the pot-
ential labor market of the female sex. Women collected 
36,000 of the 104,000 wag es and salaries paid in the 
Worcester area labor market, which consists of the city and 
adjacent towns and Rutland,- Spencer, Clinton, Lancaster 
and Sterling. A breakdown of area women worker·s includes 
14,000 in industries manufacturing apparel, leather goods, 
textiles, small machinery, electrical machinery and f ab-
ricated metals and 22,000 in wholesale and retail work. 
Daniel J. · casale, the employment office's 
manager in Worcester said in a recent article in the 
Worcester Evening Gazette that more women than ever want 
jobs. The slight drop in the economic picture has f orced 
many home-makers to supplement the family income. 
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Worcester has long been noted for the residence 
of skilled workers. Economic trends have caused, in recent 
years, uncertainty in the minds of these skilled workers 
as when work stoppages would cause them to be laid-off. 
Industrialist seeking Worcester as a site for their in-
dustry will find skilled labor to meet their needs~ 
Table 13 has been prepared to point out the 
potential labor force in the city of Worcester as a per-
centage of total population. Coupled with skilled young 
men being graduated from technical and trade schools in the 
area, a shortage of labor in the city is not anticipated. 
Table 14 shows Employment of Residents by 
Types of Business. 
Labor relations in Worcester are almost un-
excelled anywhere. The great diversification of Worcester 
industry and the comparatively small percentage of labor 
strife results in labor-management negotiations being 
settled as a ''family affair". 
There has never been any com..rnuni ty-wide effect 
from any negotiation in progress, nor sympathy walk-outs 
or the like among the en t ire labor force in Worcester. 
Approximately 10% belong t o some one of the many labor 
locals. 
Locals represented in Worcester are: 
American Federation of Labor 5 
Congress of Industrial Organization 26 
Other 12 
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TABLE XIII 
Labor Force - City of Worcester 
%of 
· population 
Total over 14 
Population over 14 years old 215,900 100 . 0 
Population in Labor Force 1101974 51.4 
Civilian Labor Force 110,831 51.3 
Wage & Salary Workers 86,235 39.9 
Government Workers 9,408 4.4 
Self-employed 8,859 4.1 
Family Workers 203 .1 
Unemployed 6,126 2.8 
Not in Labor Force 104,926 48.6 
SOURCE : Boston University - Bureau of Bus iness Research 
New Eng land Community Abstracts - 1953. 
Male 
103,705 
77,149 
77,020 
58,567 
5,619 
7,867 
47 
4,920 
26,556 
Female 
112,195 
33,825 
33,811 
27,668 
3,789 
992 
156 
1,206 
78,370 
1-' 
1\) 
0 
TABLE XIV 
EmplC?.Y.men t of Worcester Residents l?J.: me of 
Number Emp loyed 
TOTAL Male Female Total 
721100 321605 1042705 
Agriculture, Mines, 
and Fisherj.es 1,353 103 1,456 
Construction 4,919 158 5,077 
Manufacturing 33,186 12,130 45,316 
Transportati.on 5,187 990 6,177 
Wholesale and Retail 13,393 6,388 19,781 
Finance, Insurance, 
and Real Estate 1,890 1,909 3,899 
Business Personal 
Service 3,774 3,139 6,913 
Entertainrn.e.nt and 
Recreation 524 146 670 
Professional Services 4,548 6,490 11,038 
Public Administration 2,778 762 3,540 
Industry not reported 548 390 938 
SOURCE: Boston University - Bureau of Business Research 
New Eng land Community Abstracts - 1953. 
Business 
% Distribution 
Local State 
lOO • ..Q.._ 
1.4 2.2 
4.8 5.5 
43.3 37.4 
5.9 7.0 
18.9 19.3 
3.6 4.2 
6.6 7.6 
.6 .8 
10.5 10.0 
3.4 4.8 
.9 1.1 
Backed by over 200 years or labor-manag ement 
dealings, Massachuset t s as a whole, has one of the best 
strike records. The most recent nine-year averag e avail-
able p roves that Iviassachusetts loses less time per worker 
due to strike than any other of the ten leading industrial 
* states. 
This chapter concludes the application of 
plant location factors to the City of Worcester. Coupled 
with Chapter IV all major g eogr aphical and industrial 
factors have been applied. It is hoped tha t the readers 
of thi s thesis will correlate the theoretical aspects of 
the factors with the actur a l appraisal of t he factor to 
Worcester. Information furnished, coupled with statistics 
compiled in tabular form, together with the maps pre-
sented should pain a conclusive overall picture of the 
i:pdustrial structure of Worcester, Massachusetts. 
*24, p.4 
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CHAPTER VI 
Case Stud~ of Factors Influencing the Development of a 
pacific Industry in Worcester, Mass. 
A. Norton Company 
Before analyzing the growth and development 
of the Norton Company the author wishes to show in the 
following few pages his reasons why he has chosen this 
company in a city of such diversified industry. Another 
comp any selection could have been made but no product in 
the industrial development of the United States has con-
tributed so greatly t o industrial expansion as has the 
grinding wheel- Norton Company's chief product. 
At the base of industry's diversified develop-
ment there has been a solid triangular foundation which 
brick by brick, advance by advance, has supported the whole 
structure. Shaping the essential nature of all other 
manufacture, the automobile, steel, and grinding pave 
continued simultaneously, each one helpless,without the 
other two. 
There are over 41 million cars rolling on 
America's highways, so many that the traffic situation 
is a veritable menace. The parking meter, along with the 
television antenna, has become the symbol of this present 
generation. Since 1945 there has been a new car assembled 
for almost every baby born in the United States. Probably 
no one thing has changed our habits, our customs, and our 
pace of life so much as has the automobile. 
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During the year 1952, America's automobile 
manufacturers used 10! million tons of steel, 75 per 
cent of the nation's plate glass output, 40 square miles 
of upholstering material, 200 million pounds of cotton, 
about 23 million square feet of upholstery leather and 
nearly 400 million feet of copper wire. 
This metamorphasis of civilization's pace, which 
has occured within the short span of 50 years, has been 
dependent on two things, steel alloys and grinding. Re-
latively few people in the United States could afford a 
car if it were not for grinding. In every car and in 
every truck there are today at least 800 grinding oper-
ations. This is comparably true for aircraft, tanks, 
tractors, diesel engines, and agricultural equipment, to 
say nothing of other modern conveniences such as stoves, 
refrigerators, and central heating plants. One very wise 
person has labeled grinding as the "common denominator" of 
mass production. American heritage has been nourished by 
industrial development. Today the grinding wheel is 
nourishing industrial development. Norton Company is 
a leading maker of grinding machines and grinding wheels. 
These are the reasons why the author has chosen the 
Norton Company. 
The Norton Story is what happened when destiny's 
powerful magnets brought two men from the north, one from the 
east, and two from across the sea in order to accomplish 
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its purpose. There was one man who had a dream, while 
two provided the setting. One there was whose skillful 
hands shaped the dream into substance, and another whose 
vision g ave it permanence. 
It happened in the spring of 1858 when two 
Vermonters came down from Bennington to open a pottery 
shop in Worcester, Massachusetts. Their choice, as 
obscure as it might have been at that time in the minds of 
these men, was a sensible one, for the newly-christened 
city had no such shop of its own. The two men were eagerly 
welcomed, for at that time a pottery was considered a 
vitally essential factor in any well ordered community. 
The two potters were situated on Washington 
Square near the course of the old canal, which in the early 
Worcester days had been expected to be the chief means of 
transportation. Although trains had supplanted the water-
way for about ten ye ars, the canal was still in ample 
evidence as it traversed its tranquil way down past Water 
Street and Millbury Street toward its final destination 
of Providence. In Worcester, six railway lines strategi-
cally converged. It became necessary to build a viaduct 
for the trains that came from the direction of Boston. 
This involved a rearrangement of Washington Square and 
forced the Norton and Hancock Pottery to move to 41 Water 
Street. 
Thus we can see that the humble beginning of 
a potter's shop in Worcester, Massachusetts can partly 
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be attributed to two location factors namely a favorable 
competitive position and secondly transportation facilities 
at the potter's disposal. Worcester possessed no potters 
shop when the two men came down from the north and such 
was considered essential to the betterment of any community. 
Thus with little or no competition in the area and with the 
needs for its goods, the potters shop was sustained. 
Strategically located as a terminal for six railroad lines, 
Worcester in 1866 was considered a desirable location for 
shipping and transporting the goods of her infant indust-
ries. The Norton & Hancock Potters shop greatly benefit t ed 
by these available railroads and sent to all parts of New 
En g land and New York the best quality and best manufact-
ureware in the count ry. 
Until 1885 t h e Norton name was attached only to 
a pottery in Worcester. One day in 1873, Swen Pulson, 
one of the first Swedish immigrants to settle in Worcester 
and likewise one of the first to be employed by the Norton 
Pottery, bet his fellow potters the price of the morning's 
growler of beer that he could take emery powder and clay, 
mix it and shape it and fire it like pottery and come out 
with a grinding wheel. The happy-go-lucky, easy-going 
Swen instantly became a man of purpose. The other men 
joked with him about it as they sat around the big pot-
bellied stove in the middle of the shop. 
Swen, undaunted, decided that the first thing. 
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he must do was to assemble his materials. He made only 
~9.00 a week, so it would take two weeks of careful bud-
geting before he could even buy the emery for his ex-
periment. The day eventually came when he mixed his emery 
with an indeterminate proportion of slip clay, and then 
added a little water. After shaping this mixture care-
fully, he dried his precious wheel on the back of the stove, 
then placed it securely on top of a flower pot in one of 
the kilns. This "burning" process was an important part of 
his new idea. Its purpose was to produce a "vitrified" 
wheel with the clay b ond turning to g lass from the appli-
cation of intense heat. 
The first two tries were failures. On the third 
attempt he won his bet and his wheel was p erfect. 
Swen was jubilant. He had some small folders 
printed. They stated brief ly: 
Solid Elmery Whe~ls Manufactured g_y Swen · Pulson 
41 Water Street, Worcester 
The deep rooted determination of Swen, his 
willingness to work, his craftsmanship and ability, and 
his devoted efforts towards his work are representative 
of the characteristics of Worcester labor. Swen was one 
worker among many, but these elements of his character 
permeated the labor force then as they do now. Yankee 
craf tsmanship helped to build the Norton Company. Labor 
an important factor in industrial development. 
*10, p.28 
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Five farms once stretched out from Chadwick 
Square to a section known as Barbers. Named such because 
of the big Barbers farm which covered hundreds of acres, 
it was not even a village. Its prerogative of a name 
came only because of its .importance as a railway junction 
- a crossing of the Boston and Maine with the Worcester, 
Barre, and Gardner Line. Running parallel with one set 
of railway tracks, Weasel Brook meandered lazily down to 
the woods where · it slowly filled a little pond like an 
upturned cup. Barbers was to be the new home of the 
Norton Emery Wheel Company 
Choosing Barbers either for a home or a factory 
-was in those days thought to be quite ridiculous. In 
fact, none of the board members of the Company were quite 
positive about the wisdom of their decision. Through the · 
deep rooted foresight of Mr. Higgins and Mr. Alden - think 
ing of the convenience of railway facilities, the prop-
erty after much deliberation was purchased for $450. 
Of course there were other problems, espec- . 
ially concerning water, lights and power. The impossibility 
of getting city water was circumvented by laying a two 
inch pipe from the brook to the shop. An outhouse was 
built in back of the building , kerosene lamps were set 
around the shop in strategic places, and the purchase of a 
Porter 15 horsepower engine was voted. 
Inconsp icuous as it may seem, choosing Barbers 
as a plant location site embodied three predominant factors 
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tantamount to industrial location. The first of which 
was railway facilities and sidings to ship the finished 
wheels and receive the raw materials of emery, clay, etc. 
Secondly Weasel Brook provided a source of water supply 
for the mixing of clay and water in the sliphouse. · 
Thirdly the extended, undeveloped area surrounding the 
plant provided management unlimited reins for future plant 
expansion. 
This later plant location · factor was evidenced 
when in 1900 two new plants, a train-shed, boiler-house, 
' 
stable, pattern-shed, blacksmith sh9p, and factory service 
shop increased the amount of manufacturing space eight 
times. 
Since 1900 three events of momentous consequences 
had taken place: The grinding company had been incorporated, 
alundum abrasive had been introduced, and the water cooled 
furnace had been invented. 
Ample evidence of good business progress was 
a New York office, a production leap of 48 per cent in the 
grinding company, and an increase of Norton Company .capital 
to twenty times its original value. Norton Company, and 
its offspring, the grinding company, had kept pace with 
the expanding era of conception and development so pre-
valent in the whole country. Well equipped with new ideas 
and new products, the new company was ready to settle 
down to a golden period of unprecedented production. 
Today Norton Company has 1500 employees in the 
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grinding machine division and 4300 others at Worcester 
mak ing grinding wheels and abrasives. Norton's output 
rang es through 150,000 sizes, shapes and consistencies, 
from 6 ft. pulpstones down to 3/32 in. mounted points. 
It keeps 25,000 varieties in stock on 20 miles of shelves. 
For some types, the compan~ is its own best customer; it 
uses $100,000 worth each month to finish other wheels. 
To sell a line of 150,000 types of grinding 
wheel, as well as machine tools, .Nortons has a team of 
125 salesmen organized by territories·, plus about 300 
domestic distributors.. The comp any's own sales force 
accounts for about 55% of wheel sales. 
Sixty per cent of the employees live outside of 
a five-mile radius, their averag e ag e is 47, and there is 
still a preponderance of Andersons and Johnsons in the 
plant. The normal work week at Norton Comp any is 40 - hours 
and the averag e earnings are more than seven times those 
at the turn of the century. (The national average of 
increase is three times.) Working for each employee is 
seven times the mechanical energy tha t he had in 1900, 
and the averag e cost of his tools and equipment is estimated 
to be about $7500. In 50 years the Comp any has multiplied 
its manufacturing space from 45,000 square feet to 3 
million square feet, from nine buildings to 113. Auth orized 
capital stock has b een increased to 35 million dollars.* 
*10, PP• 288- 291 
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The following excerpts taken from Business Week, 
August 9, 1952 point with conclusive evidence Worcester's 
enviable position in the light of labor's availability and 
skillfulness. 
"Worcester, Mass., has a new answer to the people 
who are ready to write off New Eng land as an industrial 
region. Norton Co., a leading maker of grinding 
machines and grinding wheels, is tooling up a $6-million 
plant there that will double its machine output. Yet 
Norton's chief market is in the midwest. 
Norton Co. and its 5800 employees at the main 
plant have deep roots in Worcester, where the comp any 
was founded in 1885. And the comp any is more than 
ordinarily concerned with the welfare of its employees 
and of the community. Never the less, a cold-blooded 
decision had to be made in the winter of 1950-51: · 
Should Norton sink another $6-million in Worcester or 
build a branch plant nearer to its midwest markets? 
The mathematics worked out the same way as the 
emotional leanings. A management ·consultant reported 
that frei ght savings would be more than offset by 
added management costs - deep lication of the account-
ing, traffic, and shipping jobs. 
Milton P. Hi ggins, president of Norton, had this 
conclusion checked by the co mpany's own people. The 
inside survey fi gured frei ght savings at not enough 
to make a westward move worthwhile, for several 
reasons: 
Salesmen report that if a Midwest customer is 
sold on a Norton grinding machine, he's not likely 
to balk at the extr.a frei ght west from Worcester. 
Opening a Midwest branch plant would make it 
harder to c arry out the comp any's traditional policy 
of close supervision. 
Most important, labor is more available and more 
productive in Worcester than elsewhere. 
Management was tickled that head and heart both 
pointed to expansion of Worcester. Executives had 
dreaded the thought of having either to uproot or 
abandon any of the 5800 workers at Worcester. Of 
these workers, 75% or more have been with the comp any 
betwe en 10 and 25 y ears and 652 employees have served 
25 years or longer. So the human factor s tood hi gh 
in managements thinking-though, as Vic Pre sident 
Wallace T. Montague says, 'I don't know just how 
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you're going to put it in dollars and cents'. 
Norton thinks, though, there is a dollar-
and-cents value on Worcester labor. For one thing , 
there's no big defense expansion to cut into the 
supp ly; that counts when a company is talking new 
plant. Also, productivity is higher than average 
for the industry. Finally, availability of labor 
in Worcester is a big asset when the company hits a 
period of expansion. 
Norton has hust had this lesson driven home. 
Using average external grinding machine shipments in 
1945-47 as a base of 100, the industry as a whole 
shipped at the rate of 178.2 in 1951; Norton's rate 
was 315. In the first quarter of 1952, industry 
shipments ran at 281.9, Norton's at 527.9; estimated 
second-quarter shipments were 320 for the industry, 
5 50.4 f or Norton. 
Statistics weren't so favorable for Norton 
before Korea. In 1949, the company was shipping 
52.2 grinding machines for 70.2 sh ipped by the 
industry as a whole; In 1950 the index was 77 
for Norton, 83.6 for the whole industry. But when 
Norton needed to speed production the manpower was 
there. Higgins is proud that men who had been laid 
off in the doldrums gave up their subsequent jobs 
for a chance to return. 
Higgins hammers hard at research. He and his 
aides believe you have to keep new products ~oming. 
Norton engineers produced a baron carbide abrasive 
trade named Norbide which they call the hardest 
material aside from diamonds. (Norton also makes 
diamond grinding wheels.) And more recently they 
came up with fused stabilized Zirconia, a refractory 
material for temperature up to 4,700 F. The company 
spends more than $1 - million a year on technical 
research. 
The company has also developed business re-
search to a high degree. That's the technique of 
digging up facts to guide executive decisions, such 
as the one to expand in Worcester, Massachusetts." * 
*14, PP• 128-129 
132 
CHAPTER VII 
Conclusion 
This thesis has intended to point out to its 
readers the scope and significance of industrial plant 
location. Its immediate purpose has been threefold: 
namely to show what factors must be considered in the 
relocation of an established industry or the initial 
location of a new industry; to evaluate a particular 
locality in the light of these factors; and thirdly to 
permit industrialists to draw conclusive evidence of the 
potential of Worcester, Massachusetts, as an industrial 
location site. 
As stated in Chapter II, not all factors are 
pertinent to one particular type industry and, therefore, 
it is necessary for management to determine what factors 
do concern their plant. When this determination has been 
made those pertinent factors must be weighted; a careful 
analysis must be made of various localities in the light 
of those most important factors, and finally a selection 
of where to locate is determined. If management follows 
this carefully established plan, then a favorable site is 
almost a certainty. On the other hand if management is 
lax in its attack on the p lant location problem, it will 
soon see its business deteriorate; the spread between its 
selling price and costs will narrow and its business will 
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go to competitors. 
On November 28, 1954 the Worcester Telegram in 
headline form stated "Cross-State Toll Road Due to Bring 
Industrial Boom to Central Mass." The news account went 
on to say that at least 17 companies are known to be in-
terested in setting up plants near the highway in Central 
Massachusetts communities. Among them are some of the 
biggest and wealthiest companies in the United States. 
A large chemical company is trying to buy land for a 
branch plant near the toll road route. Two different 
manufacturers of electronic products, both of which pro-
pose to set up large branch plants, have made inquiries 
as to where land might be available along the express 
way in Worcester County. So has one of the country's 
biggest manufacturers of trailer trucks. 
A large insurance company is considering setting 
up an office building in a Central Massachusetts community 
near the toll road. A manufacturer of plastic products is 
looking for a similar site in the Auburn-Millbury-Grafton 
area. A comparatively small machine tool company is 
interested in a toll road location near Worcester. 
These are typical examples of companies which 
apparently have every present intention of coming into the 
Central Massachusetts and Worcester areas served by the 
$239,000,000 highway. In Auburn the toll road will be 
about five miles from Worcester City Hall. 
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There are several reasons for companies coming 
into the area. F1or one thing the industria s need depend-
able skilled workers. The Worcester area has been noted 
for having such workers, ever since the day s when the first 
mills were set up besides the streams and rivers. Along 
many parts of the Central Massachusetts section indust-
ries will find the flat, spacious terrain they are looking 
for. Plants in Worcester will profit from lower trans-
portation costs due to faster deliveries of their products. 
The importance of such a toll road can hardly 
be overlooked by management seeking location. Several 
companies are interested in locating in Central Mass-
achusetts partly because of the road. But the factor 
of c h eaper and more expeditious transportation is not 
the sole reason f or new locations in Worcester and 
Worcester County. Transportation is but one factor to 
be considered. What Central Massachusetts and in part-
Worcester possess in the light of advantageous plant 
location sites is continually being realized by manage-
ment. 
As expressed, by the president of the Norton Co., 
skilled labor predominates in Central Massachusetts and to 
such an extent t h at this comp any decided to build a $6,000,000 
plant in Worcester to take advantage of this labor. Favorable 
climatic conditions and an abundant supply of soft, colorless 
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water prevail in Worcester. Within a 500 mile radius o:f 
Worcester there lies 70.7% o:f the Canadian retail sales 
and 40.6% o:f the United States retail sales, a highly 
potential market :for industrial and consumer goods whlch 
can easily be serviced by overnight transportation. 
These and other advantages previously stated, are 
within the grasp o:f industry. Worcester, Massachusetts o:f:fers 
them to management in its desire to locate and accrue a 
:favorable competitive position where b y the spread between 
their selling costs and price will widen rather than narrow. 
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